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1.0  INTRODUCTION 

This Supplemental Remedial Investigation Information Report was prepared for the Naval Industrial 

Reserve Ordnance Plant in Fridley, Minnesota (NIROP Fridley) through the U.S. Navy (Navy) Southern 

Division Naval Facilities Engineering Command (NAVFAC) under Contract  Task Order (CTO) 0003, for 

the Comprehensive Long-term Environmental Action Navy (CLEAN III), contract number N62467-94-D-

0888.   

 

1.1 PURPOSE OF THE SUPPLEMENTAL REPORT 

The OU-3 sampling program incorporated both soil sampling and groundwater sampling.  Soil samples 

were collected throughout the main NIROP building in order to evaluate the risk to typical workers and 

construction workers.  These exposure scenarios were developed in the OU-3 Work Plan, and represent 

an industrial land reuse scenario.  The OU-2 soil sampling, generally from areas outside the main NIROP 

building, resulted in evaluation against different exposure scenarios – that is different personnel, plus 

evaluation for scenarios other than an industrial land reuse scenario.  Additionally, the OU-2 Feasibility 

Study deferred remedy selection for OU-2 until such time as the OU-3 remedy could also be evaluated to 

examine the potential for the OU-2 and OU-3 to share a common remedy.  In order for this evaluation to 

proceed, it is now necessary to evaluate key OU-2 sampling results against the benchmarks developed to 

evaluate the OU-3 sampling results.  The information in this document provides that analysis.   

 

It is not the intent of this supplemental report to summarize the results or conclusions of either the OU-1 

or OU-2 reports. 

 

1.2 SITE BACKGROUND 

1.2.1 Facility Description 

NIROP Fridley is located on the southernmost tip of Anoka County, Minnesota.  The plant is situated 

approximately one-quarter mile east of the Mississippi River and less than 1 mile south of Interstate 694 

(Figure 1-1).   

 

The site is currently active and consists of 80.35 acres of government-owned land, of which 

approximately 50 acres are paved or covered with buildings.  The plant is bordered on the east by the 

Burlington Northern rail yard, on the north by various industrial facilities, on the south by United Defense 

Limited Partnership (UDLP) property, and on the west by East River Road.  The 46 acre area adjacent to 
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the southern border of the site is owned by UDLP, the NIROP (government-owned contractor operated) 

(GOCO) operator, and is designated USEPA Superfund Site Number 17 on Update 6 of the National 

Priorities List (NPL) (RMT, July 1988).  The area encompassed within a 3-mile radius of the NIROP site 

includes parts of Minneapolis/St. Paul, New Brighton, St. Anthony, and most of Fridley and Brooklyn 

Center.  

 

1.2.2 Facility History 

NIROP Fridley dates back to 1940 when Northern Pump Company negotiated with the Navy for the 

construction of a new manufacturing plant on approximately 80.35 acres of land situated in the northern 

portion of the Minneapolis-St. Paul metropolitan area (Envirodyne, June 1983).  Northern Pump had been 

under contract to the Navy throughout the 1930s.  These defense contracts eventually reached a level 

where Northern Pump's existing plant in Minneapolis was inadequate.  When Northern Pump received a 

contract from the Navy to produce 100 five-inch gun mounts, a move to a new manufacturing plant was 

needed (Envirodyne, June 1983). 

 

The arrangement to construct the new plant was unique in that the plant was partially owned by the 

government and partially by Northern Pump Company.  NIROP Fridley was the GOCO facility.  The site 

chosen for the plant was a cornfield just north of the Minneapolis city limits, within the City of Fridley.  The 

new plant was completed in just 60 days with machinery, office equipment, and records moved intact by 

flat car from the old plant.  By January 1941, the plant was in full production (Envirodyne, June 1983).  

The general layout of the site is shown on Figure 1-2.    

 

In June of 1942, Northern Pump Company established Northern Ordnance, Incorporated, as an operating 

subsidiary to conduct the government portion of Northern Pump's business.  Thereafter, the facility was 

often referred to as Northern Ordnance, Inc., and later as Northern Ordnance Division (NOD) 

(Envirodyne, June 1983). 

 

On January 31, 1964, Northern Ordnance was acquired from Northern Pump Company by FMC 

Corporation (FMC).  Northern Ordnance was assigned divisional status within FMC's Ordnance Group 

(Envirodyne, June 1983).  In 1994, FMC Corporation and Harsco Corporation formed UDLP, and the 

Armament Systems Division of UDLP currently operates the facility. 

 

Production at the NIROP facility began in January 1941.  During World War II, the plant was operated in 

two 12-hour shifts, 365 days a year, to produce gun mounts.  A production level of about 150 single gun 

mounts and 20 twin gun mounts per month was eventually reached.  During the height of the war, 11,400 
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people were employed at the plant.  By the end of the war, more than 6,000 gun mounts had been 

produced, and the plant received awards annually from 1941 through 1946 from the Navy for meritorious 

production (Envirodyne, June 1983). 

 

Following the end of the war, production of gun mounts dropped substantially, and the workforce at the 

plant was reduced to its pre-war level of less than 1,000 employees.  The plant undertook various 

overhaul projects for the Navy and designed a new, dual-purpose, 5-inch, 54-caliber, single gun mount, 

the Mark 42.  This was one of the first fully automated gun mounts in the world.  Production of the Mark 

42 commenced in 1948 and was the major production activity at the plant for the next 10 years 

(Envirodyne, June 1983). 

 

During the 1950s, the Navy had demand for new and advanced missile launching systems.  Northern 

Ordnance responded to this need by producing the first automatic guided missile launching system in the 

world in 1956, the Mark 4.  Other missile launching systems-the Mark 7, Mark 10, Mark 13, Mark 22 and 

Mark 26 -were also produced at the plant.  These were all highly reliable shipboard systems designed to 

store, transfer, warm up, position, and launch the missiles.  All of these systems were designed for the 

"3-T Missiles":  Talos, Terrier, and Tarter (Envirodyne, June 1983).  During this same period, a series of 

torpedo launching tubes, the Mark 23, Mark 24, and Mark 25, were produced at the plant (Envirodyne, 

June 1983). 

 

After FMC Corporation's takeover of Northern Ordnance in 1964, the plant continued to produce gun 

mounts and advanced missile launching systems.  However, there was a shift toward smaller, lighter 

systems.  The plant produced a 5-inch, 54-caliber gun mount, the Mark 45, which was the smallest and 

lightest 5-inch gun mount in the world.  This gun mount was used on the Navy's latest cruisers and 

destroyers.  The Mark 75, which was a fast firing 76-millimeter, 62-caliber gun mount, was also produced 

at the plant (Envirodyne, June 1983).   

 

The guided missile launching systems that were produced at the plant in the 1970s and 1980s, the 

Mark 13, Mark 26, and the Mark 41 Vertical Launching Systems (VLS), were designed for the Navy’s 

newer, smaller class ships.  However, today the mainstay of the Navy’s launching platform is the MK41 

VLS. 

 

There were no major functional changes in the industrial operations at NIROP since the plant was 

constructed in 1941, although some of the operations were modernized or relocated.  The processing, 

assembly, and manufacturing operations associated with the facility include plating, welding, heat 

treating, machining, and foundry.  Testing facilities currently at NIROP include an electronics laboratory, a 
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metallurgical laboratory, hydraulic test bays, and shock/vibration test equipment (Envirodyne, June 1983).  

These areas are shown on Figure 1-3. 

 

The plant layout consists of 29 avenues that run west to east and north to south.  Broadway is the main 

north-south avenue; it is located in the center of the plant.  East of Broadway, building columns are 

numbered from 1E to 21E; to the west, columns are numbered 1W to 29W.  The Navy-owned portion of 

the plant extends from 5th Avenue to the north wall of the main building. 

 

NIROP Fridley has previously stored and disposed of industrial wastes, scrap materials, drummed 

wastes, and chemicals at the facility.  The following paragraphs discuss the former chemical and waste 

disposal, storage, and removal practices. 

 

In 1975, an estimated 150 55-gallon drums of industrial waste were removed from NIROP.  Prior to 

disposal, such waste material was collected and stored at a central waste storage area located outside 

near the northeastern corner of NIROP.  The area consisted of a 30-foot by 30-foot asphalt and concrete 

pad graded toward the middle, which drained to a dry well that could be pumped if a spill occurred 

(Envirodyne, June 1983). 

 

Two trenches were excavated at NIROP for waste disposal purposes in 1972 in the area north of the 

main plant building.  The trenches were used on a one-time basis.  Each trench was approximately 10 

feet wide and 8 to 10 feet deep, with a combined length of 75 to 100 feet.  Between 50 and 100 drums 

containing wastes were placed into the trenches on their sides, stacked two or three deep, and covered 

with excavated soils.  The material potentially disposed of in the drums included waste oil, plating sludge, 

cleaning solvent, and degreasing solvent (Envirodyne, June 1983). 

 

During the late 1960s or early 1970s, two borrow pits were used on a one-time basis for the disposal of 

drummed wastes on the northeast portion of NIROP:  one near the railroad gate, the other near the first 

railroad switch.  Each of the pits was approximately 8 feet deep and irregularly shaped and contained 

about 25 barrels containing the same types of wastes as disposed of in the trenches.  In addition to the 

barrels, the disposal pits contained miscellaneous construction debris, such as metal scraps, lumber, and 

concrete (Envirodyne, June 1983). 

 

Through various geophysical and remote sensing techniques, nine areas were selected for excavation 

based on their likelihood for containing drummed wastes in the northern portion of the outside property.  

These areas were excavated in the fall of 1983 and the spring of 1984.  Forty-three excavated drums and 

1,200 cubic yards of underlying soil were found to contain volatile organic compounds (VOCs), 
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polychlorinated biphenyls (PCBs), oil and grease, pesticides, and metal-bearing wastes.  The drums and 

contaminated soil were disposed of at a USEPA-approved landfill. 

 

Based on the results of a geophysical investigation conducted in 1995, a total of twenty-three 55-gallon 

drums and 12 smaller containers were found in the north 40 area.  These drums were excavated during a 

removal action conducted in April through June 1996.  Eleven drums were determined to be non-

hazardous, 11 drums contained contaminated soil, 1 drum contained hazardous waste, 4 1-gallon 

containers were determined to be non-hazardous, and 8 quart-sized containers contained ingredients 

such as brake fluid and paint thinner.  The non-hazardous containers were disposed of as scrap metal by 

the UDLP metal recycling program, and their soil contents were placed in roll-offs for disposal as Special 

Waste [materials containing volatiles but having Toxic Characteristic Leaching Procedure (TCLP)  results 

below hazardous levels as mandated in 40 CFR 261).  The remaining 13 drums and 8 containers, with 

contents, were sampled for disposal and sent to Emelle, Alabama for disposition and subsequent 

incineration at Port Arthur, Texas.  In addition, approximately 100 cubic yards of soil and debris consisting 

of trash, scrap metal, tires, construction and demolition rubble, metal casting waste, equipment parts, and 

cast concrete structures were removed and disposed of as non-hazardous waste (Morrison Knudsen 

Corp, December 1996, see Appendix H). 

 

Large quantities of sand are consumed in the casting process at NIROP.  Foundry core butts contain 

mostly sand with minor amounts of metal and resin or binders.  Most foundry core butt disposal 

operations occurred off Navy property.  However, it was reported that core butts were disposed of in the 

northern portion of NIROP on a very limited basis.  An analysis of the foundry sand, both before and after 

use, was performed in November 1978.  This analysis did not show any hazardous materials 

(Envirodyne, June 1983). 

 

In 1972, with the approval of the MPCA, foundry sand was used as one of the fill materials to raise the 

elevation of the land west of the site which is now part of the Anoka County Park. 

 

A large storage lot and scrap yard were maintained at the north end of the facility since the plant was built 

in the early 1940s.  A wide variety of scrap metal parts was found in the yard.  Items include old gun 

barrels, cranes, machining jigs, and gun mounts (Envirodyne, June 1983). 

 

In the location of the existing hazardous materials storage building, a metal shavings and milling waste 

loading area existed where the wastes were loaded for removal from the plant. 
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Plating chemical storage, oil/solvent storage, and cyanide storage areas were located on the west end of 

the plant on 22nd and 23rd Avenues.  Cyanide was stored in this area from 1973 to 1988.  Flammable 

materials were stored in the oil/solvent storage area until 1991. 

 

Prior to the late 1980s, the plant used five interim storage areas named Storage Areas A through D.  

Storage Areas A, B, B’, and D have been closed in accordance with MPCA and USEPA procedures.  

Storage Area C is currently undergoing final closure. 

 

1.2.3 Previous Environmental Investigations 

The NIROP Fridley site is divided into three Operable Units (OUs):  OU1 addresses groundwater; OU2 

addresses soil contamination outside the footprint of the building; and OU3 originally addressed only soil 

contamination under the footprint of the building.  In a letter dated August 30, 1995, the MPCA requested 

that OU2 be incorporated into OU3 and that contamination sources [e.g., dense non-aqueous phase 

liquids (DNAPLs)] within the saturated zone be added to OU3.  The MPCA requested that OU2 and OU3 

be incorporated and that OU3 include sources in the saturated zone beneath the building.  The decision 

to combine remedy selection and investigate the saturated zone beneath the building was made by the 

NIROP Partnering Team. 

 

Previous investigations have identified contaminants of concern (COCs) for OU1 and OU2.  COCs 

identified for OU1 (groundwater) include trichloroethene (TCE), tetrachloroethene (PCE), and 1,2-

dichloroethene (1,2-DCE) (RMT, Inc., July 1988).  COCs identified for OU2 include toluene, carcinogenic 

polyaromatic hydrocarbons (cPAHs), ethylbenzene, TCE, PCE, 1,2-DCE, 1,1-dichloroethene (1,1-DCE), 

1,1,1-trichloroethane (TCA), and 1,1-dichloroethane (1,1-DCA) (MPCA, January 1995).  The following 

paragraphs and Table 1-1 are chronological summaries of events that have occurred at the NIROP facility 

from 1940 to the present. 

 

In September 1980, Navy officials implemented the nationwide Navy Assessment and Control of 

Installation Pollutants (NACIP) program to identify and control environmental contamination from past 

waste management and disposal practices (USEPA, March 1991). 

 

In March 1981, an anonymous telephone call to the MPCA led to the discovery of CERCLA hazardous 

substance TCE in the three NIROP Fridley water supply wells finished in the Prairie du Chien/Jordan 

Dolomite aquifer.  These onsite water supply wells were shut down on April 24, 1981.  The groundwater 

flows west/southwest from NIROP Fridley, and then enters the Mississippi River.  Sampling at the City of 

Minneapolis Mississippi River water intake plant also revealed measurable concentrations of TCE.  The 
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city of Minneapolis draws its municipal water from the Mississippi River approximately 2,000 feet 

downstream from the NIROP site (USEPA, March 1991). 

 

The Navy Energy and Environmental Support Activity (NEESA) initiated the Initial Assessment Study 

(IAS) in June 1983.  The IAS report (Envirodyne, June 1983) determined that drummed wastes had 

occasionally been buried in trenches or pits 8 to 10 feet below the surface on site in the northern portion 

of NIROP Fridley and that the area beneath NIROP Fridley production building might be contributing to 

groundwater contamination.  The exact site location of the buried wastes was not recorded.  As a result of 

the IAS recommendations, the Navy contracted with the U.S. Army Corps of Engineers (USACE), Omaha 

District, to continue investigations (USEPA, March 1991). 

 

The cleanup activities involved excavation of nine areas that contained 43 drums and 1,200 cubic yards 

of underlying soils.  The 43 drums and 1,200 cubic yards of underlying soils were found to contain volatile 

organic compounds (VOCs), PCBs, oil and grease, pesticides, and metal-bearing wastes.  The excavated 

materials were disposed of at a USEPA-approved landfill (USEPA, March 1991). 

 

Four phases of groundwater monitoring well installation were initiated in June 1983.  The network 

consists of 53 monitoring wells.  Shallow, intermediate, and deep monitoring wells were installed in the 

unconsolidated aquifer underlying NIROP Fridley.  Monitoring wells were also installed in the Prairie du 

Chien/Jordan Dolomite aquifer, which underlies the unconsolidated aquifer under NIROP Fridley.  The 

objective of the monitoring well network is to determine the physical and chemical characteristics of the 

unconsolidated and Prairie du Chien/Jordan Dolomite aquifers underlying NIROP and adjacent areas 

(USEPA, March 1991). 

 

The OU1 Remedial Investigation Report (RMT, June 1987) was issued in June 1987 in partial fulfillment 

of an MPCA Request for Response Action issued to the Navy in May 1984.  The purpose of the report 

was to use existing information to evaluate the impacts of past disposal practices on subsoils and 

groundwater.  The report included evaluations of the eight sampling rounds and the no-action alternative.  

Results of the RI confirmed earlier findings that groundwater was contaminated with VOCs (primarily 

TCE) and that groundwater flow was primarily to the southwest toward the Mississippi River. 

 

To address the need for further information defining the nature and extent of contamination, the Navy 

issued a Conceptual Work Plan for Additional Investigations in June 1987.  Implementation of the 

Conceptual Work Plan was completed between November 1987 and March 1988.  The work consisted of 

installing and sampling of 16 new groundwater monitoring wells, testing soil pore gas, installing two 

shallow aquifer pumping wells, and sampling two storm sewers.  The results of these investigations were 
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included in the addendum to the RI Report issued for groundwater (OU1) in July 1988 (USEPA, 

March 1991). 

 

RMT conducted a soil pore gas survey at the site to screen and identify areas of potential VOC 

contaminated soil that might be contributing to groundwater contamination.  The results were included in 

the A-E Quality Control Summary Report for the Soil Gas Survey (RMT, February 1988) and concluded 

that the following three contiguous areas had the greatest concentrations in the pore space of the near-

surface soils: 

 

• Former disposal trench 

• Permanent decontamination pad 

• New water main trench area 

 

The OU1 Feasibility Study (FS) Report (RMT, July 1988) was issued in July 1988.  Based on the initial 

screening of alternatives, three remedial alternatives were recommended for detailed evaluations and 

comparison.  These alternatives consisted of two source-control alternatives and an alternative 

addressing management of contaminant migration (USEPA, March 1991). 

 

In August 1988, an Addendum to the Feasibility Report (RMT, August 1988) for OU1 was issued.  This 

report accounted for the changes found in the Addendum to the RI Report and recommended a pumping 

and treating remedial action that was to be implemented in two phases (USEPA, March 1991). 

 

On February 8, 1989, the Navy held the initial Technical Review Committee (TRC) meeting at NIROP 

Fridley.  TRC membership included the following:  USEPA, MPCA, U.S. Navy, Corps of Engineers, Anoka 

County (Minnesota), City of Fridley, FMC Corp., Metropolitan Waste Control Commission, Minnesota 

Department of Natural Resources, and RMT, Inc.  The committee periodically met at NIROP Fridley to 

review progress of the RI/FS and Remedial Design/Remedial Action (RD/RA) (USEPA, March 1991). 

 

Hazardous Waste Storage Area C, located on NIROP Fridley, was used for hazardous waste storage and 

was addressed by FMC Corporation, a Navy contractor.  Soils in the storage area were remediated under 

the hazardous waste permit that was issued to FMC Corporation and the Navy pursuant to Minnesota 

Rules Ch. 7045. The closure plan and schedule in the permit required the removal and disposal of 

contaminated soil beneath the storage area.  During April 1989, approximately 317 tons of contaminated 

soil and debris were excavated and disposed of from Hazardous Waste Storage Area C.  No soils outside 

the perimeter of Hazardous Waste Storage Area C were removed.   
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The Navy held a public information meeting to discuss the preferred alternative for groundwater 

remediation on May 22, 1989 (USEPA, March 1991). 

 

On July 14, 1989, NIROP Fridley was proposed for placement on the National Priorities List (54 Fed. 

Reg. 29820, July 14, 1989) (USEPA, March 1991). 

 

On July 31, 1989, the U.S. Navy established a Public Information Repository for documents relating to 

NIROP Fridley.  The repository is located at the Anoka County Branch Library, 410 N.E. Mississippi 

Street, Fridley, Minnesota.  The Transcript of Proceedings from the Public Forum held on May 22, 1989 

was placed in the Information Repository at the Anoka County Branch Library, Fridley, Minnesota 

(USEPA, March 1991). 

 

On November 21, 1989, NIROP Fridley was placed on the National Priorities List (USEPA, March 1991) 

because of receiving an HRS score of 28.5 or greater.  Initial discovery/notification documented a release 

of VOCs into the groundwater beneath NIROP (USEPA, March 1991). 

 

On May 1, 1990, the Proposed Plan for groundwater remediation was made available to the public by 

placing a copy of the Proposed Plan in the Public Information Repository.  Prior to and on May 1, 1990, 

notice of the commencement of a period of public comment was provided by publication of a notice in 

local newspapers.  Members of the public were notified that they had a period of 30 days in which they 

could provide oral or written comments to the USEPA or Navy concerning the Proposed Plan.  A public 

meeting was held on May 9, 1990, in Fridley, Minnesota, during which representatives of the Navy, 

USEPA, and MPCA answered questions and solicited both written and oral comments from members of 

the public.  The public comment period continued until May 30, 1990 (USEPA, March 1991). 

 

A CERCLA ROD (USEPA, June 1986) was signed for OU1, groundwater remediation at NIROP, on 

September 28, 1990.  The U.S. Navy entered into an FFA with the USEPA, the Navy, and the MPCA in 

March 1991. 

 

On April 16, 1995, the first NIROP Fridley Restoration Advisory Board (RAB) meeting was held.  The RAB 

was the expansion of the TRC with the addition of community members.  The mission of the RAB is to 

establish and maintain a forum for the exchange of information, in an open and constructive atmosphere, 

concerning restoration activities at NIROP Fridley and to provide advice/comment on such activities. 
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Initial investigative activities related to environmental issues at NIROP Fridley began in 1981.  After an 

initial assessment and focused drum removal action, the site issues were divided into three operable units 

(OUs).  OU1 addressed the groundwater beneath the site.  The OU1 Remedial Investigation/Feasibility 

Study (RI/FS) and Record of Decision (ROD) are complete, and implementation of the selected remedy is 

under way.  The selected remedy includes installation and operation of groundwater containment and 

recovery wells, with a two-phased plan for disposal of the groundwater from the well system. 

 

Under Phase I, the contaminated groundwater from the containment and recovery well system will be 

discharged directly to the existing sanitary sewer system for treatment at the local wastewater treatment 

facility.  Under Phase II, design documents for a groundwater treatment system will be completed to 

permit discharge of treated groundwater to the Mississippi River via an NPDES storm sewer discharge. 

 

A groundwater extraction (and containment) system has been constructed based on design documents 

approved by the USEPA Region V and the MPCA.  A pumping capacity test was performed during 

construction at each of the four extraction wells and included groundwater sampling and analysis.  The 

results indicated that groundwater pretreatment was required prior to discharge to the sanitary sewer to 

meet discharge limits.  Therefore, a pretreatment system was also constructed at NIROP as part of the 

original facilities, for use during the interim Phase I discharge to the sanitary sewer. 

 

The groundwater extraction system and pretreatment facilities began operating in September 1992.  As 

required by the ROD, an evaluation of the effectiveness of the groundwater extraction system in 

achieving hydraulic containment of contaminated groundwater during the initial 90-day operating period 

was submitted to the USEPA and the MPCA in December 1992 (RMT, 1992).  The document concluded 

that additional groundwater extraction well(s) would be needed to achieve effective capture and hydraulic 

containment of contaminated groundwater.  A work plan for upgrading the original groundwater extraction 

system was prepared (RMT, 1995a) and approved by the USEPA and the MPCA.  As provided in that 

work plan, two additional extraction wells (AT-5A and AT-5B) were constructed and placed into operation 

in June 1995.  At that time, the groundwater extraction system consisted of six wells. 

 

It was recommended that the 1999 AMR (TtNUS, 2000b) that upgrades to the remedial system should be 

evaluated to increase system performance.  Based upon these recommendations, possible modifications 

to the system were evaluated (TtNUS, 2000b, 2000c, and 2001).  The modifications to the extraction 

system were approved by the USEPA and MPCA.  The regulatory agency approved modifications were to 

continue the operation of AT-3A, AT5A and AT-5B; eliminate wells AT-1A, AT-2, and AT-4; and include 

new wells AT-10.  The groundwater extraction system now, therefore; consists of seven wells.  These 

changes were initiated in July 2000 and were completed by late 2001. 
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An Annual Monitoring Report (AMR) is provided by the Navy to fulfill requirements for other types of 

environmental monitoring, e.g., groundwater treatment system, air stripper, monitoring NPDES discharge 

monitoring for TCE treated groundwater. 

 

OU2 addresses the unsaturated soils outside of the building footprint area.  The OU2 RI has been 

completed.  A Draft FS for OU2 was submitted to the USEPA and MPCA for review (RMT, 1995).  It was 

agreed that OU2 would be combined with OU3.  The OU2 FS was considered final by the U.S. EPA, but 

was never approved. 

 

The final operable unit, OU3, has been defined to address sources in the unsaturated and saturated 

zones at NIROP Fridley.   

 

In August 1995, efforts began to address OU3.  Due to the size of the NIROP main building and limited 

understanding of past operations that could have released TCE into the environment, a site evaluation 

was conducted for OU3, and the Site Evaluation Report (Brown & Root Environmental, September 1995) 

presented the findings.  The site evaluation consisted of a site visit, records search, and a personnel 

interview survey at the NIROP main building.  The primary objective of the site evaluation was to identify 

sites that could have been sources of potential TCE releases to the soil beneath the main building.  The 

Site Evaluation Report (Brown & Root Environmental, September 1995) described and located 59 areas 

that were considered potential sources of TCE contamination within specific industrial operations.  In 

addition, the sanitary and storm sewer systems were considered potential source areas for 

contamination.  Nine additional potential areas of concern (AOCs 60-68), which were identified during the 

site evaluation but not included in the Site Evaluation Report because they were not suspected sources of 

TCE contamination, were added later.  In addition, the locations of several previously identified AOCs 

were modified.  An updated list of AOCs, updated AOC locations, and a description of each newly 

identified AOC were issued (Brown & Root Environmental, February 1996).  The list of AOCs was further 

modified (Brown & Root Environmental, January 1997) to include seven additional AOCs (AOCs 69-75).   
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Date Event 
1940 - 1941 Naval ordnance manufacturing facility was constructed.   
1947 U.S. Navy purchased what is now the Federally-owned portion of NIROP. 
1942 - 1964 Northern Ordnance, Inc., a subsidiary of Northern Pump Company, operated the 

naval ordnance manufacturing complex. 
1964 FMC Corporation purchased the southern portion of the manufacturing facility 

property from Northern Pump Company. 
Early 1970s Limited disposal at NIROP of paint sludge and chlorinated solvents in pits and 

trenches was performed. 
1980  
September U.S. Navy implemented the NACIP program to identify and control environmental 

contamination from past use and disposal practices. 
1981  
March Anonymous phone call to the MPCA regarding disposal practices at the FMC-

operated facility. 
March 16 - 
April 23 

Three production wells at the site were sampled by the MPCA.  Analysis results 
showed 0.035 to 0.200 milligrams per liter (mg/L) of TCE detected (RMT, July 1988). 

April 24 Wells FMC-1 and NIROP -2 and -3 were discontinued for drinking water usage.  Well 
FMC-1 was intermittently used for process cooling water until June 1983. 

December 31 TCE was detected at 0.0012 mg/L at the Minneapolis water supply intake.  Earlier in 
1981, TCE was detected at unquantifiable levels during four sample rounds. 

 Storm sewer outfalls were sampled for several constituents.  Quantifiable levels of 
volatiles were detected in the sanitary sewer and at National Pollutant Discharge 
Elimination System (NPDES) outfall 20200. 

 The site was divided into the North Study area (government-owned property) and 
South Study Area (FMC-owned property) for additional investigations by Hickok and 
Associates (Hickok, 1981). 

1982  
March 31 Investigation of the North Study area began. 
1983  
May U.S. Navy authorized the Installation Restoration (IR) Program. 
June Initial Assessment Study (IAS) for the NIROP site was completed by Envirodyne 

Engineers (June 1983). 
 As a result of the IAS, the U.S. Army Corps of Engineers (USACE) was assigned to 

manage site remediation.  The Corps installed 33 monitoring wells on and around the 
site over the next 3 years. 
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Date Event 
1983 - 1984  
November - 
March 

Approximately 1,200 cubic yards of soil considered hazardous and 43 drums were 
excavated from the North 40 area and disposed of at an offsite Resource 
Conservation and Recovery Act (RCRA)-permitted facility.  Samples were analyzed 
from the soils at the base of each excavation.  Trenches 3, 6, and 7 showed greater 
than 1 mg/L total volatiles. 

May 22, 1984 The MPCA issued a Request for Response Action at the site to the U.S. Navy and 
FMC Corporation. 

1983 - 1986 Eight rounds of groundwater sampling were completed.  The last round was 
conducted in November 1986 by RMT, Inc. (RMT). 

1986  
June RMT, Inc. was retained by the USACE to complete the Remedial 

Investigation/Feasibility Study for OU1 (groundwater). 
 FMC established an agreement with the MPCA to pump contaminated groundwater 

until total volatile levels in certain wells were less than 0.270 mg/L.  Pumped water 
was discharged to the Pig's Eye Wastewater Treatment Plant. 

1987  
March All use of trichloroethene at NIROP was discontinued.  1,1,1-trichloroethane was put 

into use in place of trichloroethene.   
June Remedial Investigation Report (RMT, June 1987) issued for OU1.   
September During excavation of an onsite utility trench, a strong odor was detected in the trench 

by construction workers.  Soil exposed during the excavation was later monitored by 
MPCA using an HNu photoionization detector (PID).  The trench is along the 
northern property line of NIROP. 

 An anonymous phone call to FMC directed the MPCA's attention to a potential 
hazardous waste site in the vicinity of the Dealers Manufacturing facility located 
approximately 1,000 feet to the east of NIROP. 

November Results of soil pore gas survey included in the A-E Quality Control Summary Report 
for the Soil Gas Survey (RMT, February 1988). 

1988  
July Feasibility Study Report (RMT, July 1988) issued for OU1. 
1989  
February 8 The U.S. Navy established the Technical Review Committee (TRC) for the project 

and convened the first meeting.   
July 14 NIROP listed as a proposed site on the NPL by the USEPA. 
November 21 NIROP listed as a final site on NPL by USEPA. 
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Date Event 
1990  
September A Record of Decision (ROD) was signed for OU1.  A groundwater pump-and-treat 

alternative was the alternative selected in the ROD.   
October - 
November 

Fifty-five soil borings were advanced to assess the extent of soil contamination in 
four specific areas (background area, North 40 area, Hazardous Waste Storage Area 
C, and the southeast area near Well 9-S).  The North 40 area included 22 soil 
borings to investigate potential soil contamination due to past disposal practices, the 
locations of former Hazardous Waste Storage Area C included 28 soil borings to 
investigate potential soil contamination associated with the storage area, and the 
Southeast Area included four soil borings to attempt to delineate the source(s) of 
volatiles reported in groundwater monitoring wells in the area.  The results reported 
the highest concentrations of volatiles, up to 62,000 micrograms per kilogram 
(µg/kg), from near the decontamination pad (RMT, February 1991) 

1991  
March Federal Facility Agreement (USEPA, March 1991) issued for NIROP Fridley 
August An initial aerial photographic review was conducted by RMT staff that included 

photographs spanning the period from 1945 to 1977. 
 The installation of four groundwater recovery and containment wells, as well as 

additional groundwater monitoring wells, was completed in late 1991 for OU1. 
December A second review of the aerial photographs, including additional photographs, was 

performed jointly by representatives of the Navy, the USEPA, the MPCA, FMC, and 
RMT.  As a result of the review and subsequent discussions, additional areas of 
investigation were included as part of the OU2 Remedial Investigation. 

1992  
January A Remedial Action Work Plan (RMT, January 1992) was issued for OU2.  The RI of 

the soils operable unit addresses soil contamination in the unsaturated zone (i.e., 
above the water table) in areas of NIROP Fridley that are not covered by buildings or 
other surface structures.  The scope of the soil RI was intended to investigate 
potential outdoor sources that may contribute to groundwater contamination. 

August 20 Emergency Removal Operation (Bay West, August 1992) report issued which 
discussed the investigation of the area referred to as the North 40 area.  A total of 31 
drums were excavated, sampled, and overpacked, and the drums, along with 
approximately 900 cubic yards of soil and debris, were removed from the excavation.  
Excavated drums were disposed of via incineration at USEPA Superfund RCRA-
licensed facility.  Associated debris (screened material) was disposed of at a sanitary 
landfill or a RCRA-secure landfill according to analytical results.   

September The groundwater recovery system and monitoring for OU1 were started. 
December A 90-Day Determination Document (RMT, December 1992) was prepared which 

evaluated the effectiveness of the OU1 recovery system's operation over the first few 
months. 

1993  
September A Remedial Investigation Report (RMT, September 1993) was issued for OU2.  

Results indicated that volatile, semivolatile, pesticide, hydrocarbon, and metal 
contamination was present in the soils at several locations. 
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Date Event 
1994  
September Results of East Plating Shop soil sampling were issued to the Southern Division of 

the Naval Facilities Engineering Command (NAVFACENGCOM) in a letter report 
(Bay West, September 1994).  Two soil borings were completed, and several metals 
and cyanide were identified at concentrations greater than background levels 
determined during the OU2 RI. 

1995  
March A Work Plan (Halliburton NUS, March 1995) was issued for the East Plating Shop.  

Proposed field activities for the soil and groundwater investigation included the 
installation of six soil borings and three temporary monitoring wells. 

April 16 First NIROP Fridley Restoration Advisory Board meeting was held. 
May Results of East Plating Shop soil and groundwater investigation were issued 

(Halliburton NUS, May 1995).  The report identified soil and groundwater 
contamination under the East Plating Shop.  TCE was the primary contaminant 
found.  Other volatile organic compounds, including 1,1,1-trichloroethane (TCA), 
acetone, styrene, and metals such as chromium, lead, and cyanide, were detected at 
concentrations greater than background levels determined during the OU2 RI. 

June Thirty former areas of concern, located within the NIROP facility, were identified on a 
Solid Waste Management Unit (SWMU) map (UDLP, June 1995). 

September Results of a site evaluation conducted at the NIROP facility in August 1995 were 
presented in the Site Evaluation Report (Brown & Root Environmental, September 
1995).  Fifty-nine areas of concern, the sanitary sewer system, and the storm sewer 
system were identified as potential areas requiring further investigation. 

1996  
February Revisions to the Final Site Evaluation Report (Brown & Root Environmental, 

September 1995) identified nine additional potential areas of concern (AOCs 60-68) 
which were identified but not previously reported because they were not suspected 
sources of TCE contamination. 
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2.0  HUMAN HEALTH RISK ASSESSMENT 

The baseline human health risk assessment (HHRA) summarized in this section was performed to 

evaluate OU2 sampling results using the benchmarks developed to evaluate the OU3 sampling results.  

This HHRA consists of four components: data selection; selection of chemicals of potential concern 

(COPCs), screening risk evaluation; and refined risk evaluation.  The data selection presents the data 

that was used in the analysis.  The selection of COPCs is a qualitative screening process limiting the 

number of chemicals that are quantitatively evaluated in the HHRA to those site-related constituents that 

dominate overall potential risks. 

 

The screening risk evaluation is a qualitative process that uses all available site data to conservatively 

estimate the potential risk associated with the COPCs.  Areas that pass the screening risk evaluation 

have risks that are within acceptable levels.  Areas that fail the screening risk evaluation were further 

evaluated in the refined risk evaluation and may or may not require remedy evaluation.  The need for 

remedy evaluation will be determined in future documents. 

 

The same receptor groups that were evaluated in the HHRA for OU3 were evaluated in this HHRA.  The 

HHRA for OU3 evaluated exposures to soil for three receptor groups: typical industrial workers, minor 

frequent construction workers, and major infrequent construction workers.  MPCA standard default 

exposure assumptions were used for typical industrial workers and major infrequent construction workers.  

Site-specific exposure assumptions were used for minor frequent construction workers.  Typical industrial 

workers and minor frequent construction workers were assumed to be exposed to soil to 0 to 4 feet below 

ground surface (bgs).  Major infrequent construction workers were assumed to be exposed to surface and 

subsurface (0 to 12 feet bgs).  Additional information on the risk assessment information methodology is 

provided in the OU3 RI Report (TtNUS, 2001). 

 

2.1 DATA SELECTION 

Data used in this HHRA was obtained from the following reports. 

 

 Remedial Investigation Report for the Soils Operable Unit at the Naval Industrial Reserve 

Ordnance Plant, Fridley, Minnesota, September 1993, RMT, Inc. 

 

 Completion Report for Removal Action at North 40, Naval Industrial Reserve Ordnance Plant, 

Fridley, Minnesota, Revision 1, December 1996, Morrison Knudsen Corporation. 
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 Final Site Closeout Report Former Storage Area C, Naval Industrial Reserve Ordnance Plant, 

Fridley, Minnesota, August 1997, Wenck 

 

All data in the above reports were used in the HHRA with the exception of samples AB035A (1 - 3 feet) 

and AB035C (6 - 8 feet) which were collected during the OU2 RI field investigation.  A buried drum was 

encountered during the installation of boring AB035, which resulted in a removal action near the 

permanent decontamination pad.  After the drum was removed the soil was returned to the excavation 

and new soil borings were installed.  Although soil was returned to the excavation after the drum removal, 

sample location AB035 no longer exists.  Therefore the sampling results for boring AB035 are no longer 

representative of soil conditions at this location and the samples associated with boring AB035 were not 

used in the HHRA. 

 

In the OU3 HHRA, surface soil was defined as 0 to 4 feet bgs.  Soil samples were collected in the 3 to 

5 feet bgs interval during the OU2 RI, consequently, surface soil is defined as 0 to 5 feet bgs in this 

HHRA.  Subsurface soil is defined as 5 to 20 feet bgs in this HHRA. 

 

OU2 was divided in to 10 sub areas for evaluation in the HHRA: A1, A2, A3, A4, B1, B2, D, E, and F.  An 

additional sub area designated as "Other" includes all samples that are not located in any of the listed sub 

areas.  The sub areas and soil sampling locations are shown on Figure 2-1.  A copy of the sampling data 

associated with each sub area is included in Appendix A. 

 

Former Storage Area C is located in sub area D.  The soil samples collected during the close out of 

Former Storage C were added to the existing database for sub area D. 

 

2.2 SELECTION OF COPCS 

The selection of COPCs is a semi-qualitative process which identifies chemicals which may be of concern 

and therefore warrant evaluation in a HHRA.  COPCs were selected for each sub area by comparing the 

maximum detected concentration in surface and subsurface soil to MPCA Tier I soil reference values 

(SRVs) for residential exposures.  The SRVs are derived for most chemicals using a target incremental 

cancer risk (ICR) level of 1 x 10-6 and a target hazard quotient (HQ) of 0.2.  Chemicals were retained as 

COPCs if the maximum detected concentrations exceeded 10 percent of the SRV (which corresponds to 

an ICR of 10-7 for carcinogens and HQ of 0.02 for noncarcinogens for most chemicals).  Using 10 percent 

of the SRV accounts for the potential additive effects from different chemicals.  All surface and subsurface 

soil samples were used to select COPCs.  Table 2-1 lists the chemicals that were retained as COPCs for 
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evaluation in the screening analysis.  COPC selection tables for the individual sub areas are presented in 

Tables 2-2 through 2-11. 

 

2.3 SCREENING RISK EVALUATION 

The first step in the HHRA consisted of conducting a screening risk evaluation.  The objective of the 

screening assessment is to identify COCs and areas of concern which warrant a more in depth 

evaluation.  In the HHRA for OU3, typical industrial workers and minor frequent construction workers were 

assumed only to be exposed to surface soil.  Since it is not known if deeper soils will be excavated and 

brought to the surface at a later date, subsurface soil data was also evaluated in the screening analysis.  

Residential receptors were also included in the screening risk evaluation for the same reason.  Major 

infrequent construction workers were not evaluated in the screening risk evaluation since this receptor is 

assumed to be exposed to both surface and subsurface soil.  Major infrequent construction workers were 

evaluated in the refined risk evaluation.  The screening risk evaluation was conducted utilizing 

spreadsheets that were provided by MPCA that compared the maximum detected concentration in 

surface and subsurface soil at each sub area to Tier I SRVs for residential receptors and Tier II SRVs for 

industrial receptors.  If the screening risk evaluation indicated that hazard quotients (HQs) and/or 

incremental cancer risks (ICRs) were below MPCA acceptable risk levels (HQ < 0.2, ICR < 10-5) for a 

receptor (typical industrial workers, minor frequent construction worker, and residents) in a sub area, then 

no further analysis was required for that receptor (typical industrial workers, minor frequent construction 

worker, and residents).  If the screening risk evaluation indicates that HQs and ICRs exceeded MPCA 

acceptable risk levels for a receptor in a sub area then that receptor and sub area was evaluated further.  

Results and copies of the spreadsheets used in the screening risk evaluation are presented in Appendix 

B. 

 

The results of the screening risk evaluation for residential receptors indicated that HQs and/or ICRs 

exceeded MPCA acceptable risk levels in all sub areas with the exception of the "Other" sub area.  Since 

the future site use is expected to be limited to industrial, residential receptors were not retained for further 

evaluation. 

 

HQs and ICRs for typical industrial workers were within MPCA acceptable risk levels for all sub areas with 

the exception of sub areas A3 and A4.  HQs and ICRs for minor frequent construction workers were 

within MPCA acceptable risk levels for all sub areas with the exception of sub areas A3, A4, and E.  

Therefore, typical industrial workers at sub areas A3 and A4 and minor frequent construction workers at 

sub areas A3, A4, and E were retained for further evaluation. 
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2.4 REFINED RISK EVALUATION 

The screening risk evaluation conservatively estimated ICRs and HQs for typical industrial workers and 

minor frequent construction workers using the maximum detected concentrations in surface soil and 

subsurface soil at all sub areas.  The results of the screening risk evaluation indicated that HQs and ICRs 

exceeded acceptable levels at sub areas A3 and A4 for typical industrial workers and sub areas A3, A4, 

and E for minor frequent construction workers.  Sub areas identified in the screening risk evaluation as 

having risks for the typical industrial workers and minor frequent construction workers exceeding MPCA 

acceptable risk levels were further evaluated in the refined risk evaluation using the 95 percent UCL in 

surface soil (0 to 5 feet bgs) as the exposure point concentration.  Exposures to surface and subsurface 

soil at all sub areas by major infrequent construction workers were also evaluated in the refined risk 

evaluation. 

 

Data summary tables for surface soil samples sub areas A3, A4, and E are presented in Tables 2-12 

through 2-14.  A summary of the exposure point concentrations for typical industrial workers and minor 

frequent construction workers are presented in Table 2-15.  Exposure point concentrations for major 

infrequent construction workers were based on the maximum detected concentration in surface and 

subsurface soil and are presented in Table 2-16.  Detailed exposure point concentration tables are 

presented in Appendix C.  Copies of the spreadsheets used in the analysis are included in Appendix D.   

 

Typical Industrial Workers 

Table 2-17 presents the results of the refined risk evaluation and Table 2-18 lists the chemicals which 

were major contributors to the risk for exposures to soil at sub areas A3 and A4 by typical industrial 

workers.  HQs for the typical industrial worker exposed to surface soil were less than the MPCA 

acceptable level of 0.2 and EPA acceptable level of 1 at sub areas A3 and A4.  The ICR for typical 

industrial workers exposed to surface soil at sub area A3 was 6 x 10-6 which is below the MPCA target 

level of 1 x 10-5 and within EPA's target risk range of 10-4 to 10-6.  The ICR for typical industrial workers 

exposed to surface soil at sub area A4 was 2 x 10-5, which slightly exceeds the MPCA target level but is 

within EPA's target risk range.  Carcinogenic PAHs (ICR = 1 x 10-5) were the major contributors to the 

cancer risk in surface soil at sub area A4.  The maximum detected concentration of carcinogenic PAHs 

occurred in sample AB032A.  If this sample is removed from sub area A4 then the ICR is 1 x 10-5, which 

is equal to the MPCA target level. 

 

Since it is not known if deeper soils will be excavated at a later date, potential exposures to subsurface 

soils were evaluated using the maximum detected concentrations in subsurface soil (greater than 5 feet 
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bgs).  Copies of the spreadsheets used in the analysis are included in Appendix D.  HQs and ICRs for the 

typical industrial worker exposed to subsurface soil at sub area A3 exceeded MPCA and EPA acceptable 

levels.  Tetrachloroethane, 1,1,1-trichloroethane, trichloroethene, and total xylenes at boring AT009D1 (8 

to 10 feet bgs) and iron and manganese at boring AT007C (6 to 8 feet bgs) were the major contributors to 

the risk for subsurface soil at sub area A3.  HQs and ICRs for typical industrial workers exposed to 

subsurface soil at sub area A4 were within MPCA and EPA acceptable levels. 

 

Minor Frequent Construction Workers 

Table 2-17 presents the results of the refined risk evaluation and Table 2-19 lists the chemicals which 

were major contributors to the risk for exposures to soil at sub areas A3, A4, and E by minor frequent 

construction workers.  HQs for minor frequent construction workers exposed to surface soil were less 

than the acceptable level of 0.2 and EPA acceptable level of 1 at sub areas A3, A4, and E.  The ICR for 

minor frequent construction workers exposed to surface soil at sub area A3 was 8 x 10-6, which is below 

the MPCA target level of 1 x 10-5 and within EPA's target risk range of 10-4 to 10-6.  The ICR for minor 

frequent construction workers at sub area A4 was 2 x 10-5, which slightly exceeds the MPCA target level, 

but was within EPA's target risk range.  Carcinogenic PAHs (ICR = 1 x 10-5) were the major contributors 

to the cancer risk at sub area A4.  The maximum detected concentration of carcinogenic PAHs occurred 

in sample AB032A (1 to 3 feet bgs).  If this sample is removed from sub area A4 then the ICR is 1 x 10-5, 

which is equal to the MPCA target level.  The ICR for minor frequent construction workers at sub area E 

was 2 x 10-5, which slightly exceeds the MPCA target level, but is within EPA's target risk range.  

Carcinogenic PAHs (ICR = 1 x 10-5) were the major contributors to the cancer risk at sub area E.  There 

were an insufficient number of samples to calculate an UCL for sub area E; therefore, the maximum 

detected concentration was used as the exposure point concentration.  The maximum detected 

concentration of PAHs occurred in sample EB004A (1 to 3 feet bgs).  If this sample is removed from sub 

area E then the ICR is 8 x 10-6, which is less than the MPCA target level. 

 

Since it is not known if deeper soils will be excavated at a later date, potential exposures to subsurface 

soils were evaluated using the maximum detected concentrations in subsurface soil (greater than 5 feet 

bgs).  Copies of the spreadsheets used in the analysis are included in Appendix D.  HQs for the minor 

frequent construction worker exposed to subsurface soil at sub area A3 exceeded MPCA and EPA 

acceptable levels.  The ICR for minor frequent construction workers exposed to subsurface soil at sub 

area A3 exceeded MPCA acceptable risk levels but was within EPA's target risk range.  

Tetrachloroethane and 1,1,1-trichloroethane at boring AT009D1 (8 to 10 feet bgs), carcinogenic PAHs at 

boring AB043D (8 to 10 feet bgs), and iron and manganese at boring AT007C (6 to 8 feet bgs) were the 

major contributors to the risk for subsurface soil at sub area A3.  HQs and ICRs for minor frequent 
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construction workers exposed to subsurface soil at sub area A4 and E were within MPCA and EPA 

acceptable levels. 

 

Major Infrequent Construction Workers 

Table 2-20 presents the results of the refined risk evaluation for major infrequent construction workers.  

HQs for major infrequent construction workers exposed to surface and subsurface soil were less than the 

acceptable level of 1 at all sub areas with the exception of sub area A3.  ICRs for major infrequent 

construction workers exposed to surface and subsurface soil were less than or equal to the MPCA 

acceptable level of 1 x 10-6 for subchronic exposures at all sub areas with the exception of sub areas A3 

(ICR = 2 x 10-5) and A4 (ICR = 2 x 10-5).  ICRs for major frequent construction workers were within EPA's 

target risk range of 10-4 to 10-6 at all sub areas. 

 

Table 2-21 lists the chemicals that were major contributors to the HQs and ICRs for major infrequent 

construction workers.  At sub area A3, antimony, iron, manganese, 1,1,1-trichloroethane, 

1,1-dichloroethane, 2-butanone, tetrachloroethene, toluene, trichloroethene, and xylenes were identified 

as the major contributors to the estimated potential risk.  The exceedances for 1,1,1-trichloroethene 

1,1-dichloroethene, 2-butanone, tetrachloroethene, and toluene occurred at boring AT009D1 (8 to 10 feet 

bgs).  The exceedances for trichloroethene occurred at borings AT009D1 (8 to 10 feet bgs) and AB043D 

(8 to 10 feet bgs).  The exceedance for antimony occurred at boring AT008D-D (8 to 10 feet bgs).  The 

exceedances for iron occurred at borings AT008D-D (8 to 10 feet bgs) and AT007C (6 to 8 feet bgs).  

Sample AT008D-D is a duplicate to sample AT008D.  The risks associated with concentrations of 

antimony and iron in sample AT008D were within acceptable levels. 

 

At sub area A4, the ICRs for carcinogenic PAHs and trichloroethene exceeded 1 x 10-6.  The 

exceedances for carcinogenic PAHs occurred at borings AB030A, AB032A, and AT001A, which were all 

collected at a depth of 1 to 3 feet bgs.  The exceedances for trichloroethene occurred at borings SA3-

SCS-40-D and AT004B, which were collected at a depth of 3 to 5 feet bgs.  The maximum detected 

concentration of trichloroethene occurred in sample SA3-SCS-40-D, which is a duplicate to sample SA3-

SCS-40.  The risks associated with concentrations of trichloroethene in sample SA3-SCS-40 were within 

acceptable levels. 

 



TABLE 2-1

CHEMICALS WITH MAXIMUM DETECTED CONCENTRATION GREATER THAN
10 PERCENT OF TIER I SOIL REFERENCE VALUE (SRV)

NIROP FRIDLEY, MINNESOTA

Residential Maximum Concentration (mg/kg)
Chemicals SRV Sub Area A1 Sub Area A2 Sub Area A3 Sub Area A4 Sub Area B1 Sub Area B2 Sub Area D Sub Area E Sub Area F Other (1)
Volatile Organics Summary (mg/kg)
1,1,1-Trichloroethane 140 -- -- 2600 -- -- -- -- -- -- --
1,1-Dichloroethane 34 -- -- 34 -- -- -- -- -- -- --
1,2-Dichloroethene (total) 8 -- -- 1.8 14 -- -- -- -- -- --
2-Butanone 1400 -- -- 3500 -- -- -- -- -- -- --
Ethylbenzene 200 -- -- 140 -- -- -- -- -- -- --
Tetrachloroethene 72 -- -- 1200 -- -- -- -- -- -- --
Toluene 107 -- -- 190 -- -- -- -- -- -- --
Trichloroethene 29 -- 4.1 120 96 -- -- -- -- -- --
Xylenes, Total 110 -- -- 580 28 -- -- -- -- -- --
Semivolatile Organics Summary (mg/kg)
BaP Equivalent 2 -- 0.341 3.17 60.7 0.759 0.40 1.59 4.15 0.491 0.236
Fluoranthene 1080 -- -- -- 160 -- -- -- -- -- --
Naphthalene 10 -- -- 2.7 1.1 -- -- -- -- -- --
Pyrene 890 -- -- -- 130 -- -- -- -- -- --
Inorganics (mg/kg)
Aluminum 26000 4190 5270 6370 6830 4580 3960 5420 4620 5920 --
Antimony 14 -- -- 105 2.3 2.3 -- -- -- -- --
Arsenic 10 3.4 8.3 6.6 11.4 9.4 3 6 3.5 4.8 --
Barium 1200 -- 227 327 306 197 -- 129 -- 173 261
Cadmium 35 -- -- 5.3 -- -- -- 4.3 -- -- --
Chromium 71 13.6 11.3 114 22.6 12.8 7.8 43.2 28.3 18.2 --
Copper 100 10.3 158 1290 1900 43.1 11.5 937 176 26.2 --
Iron 7000 24300 18000 275000 38100 12300 9910 30100 14500 16200 --
Lead 400 -- 143 453 274 -- -- 373 292 -- --
Manganese 1400 927 2230 20700 5950 1560 747 1960 387 1610 --
Mercury 0.7 -- -- 0.19 0.12 -- -- -- -- -- --
Nickel 520 -- -- 142 -- -- -- -- -- -- --
Vanadium 210 -- -- 32.9 26.1 24.6 -- 21.4 23.4 -- --

Notes:
1 - "Other" includes samples not located within any of the sub areas.
--   Chemical was not a COPC for this sub area.



TABLE 2-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A1

NIROP FRIDLEY, MINNESOTA

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
1,2-Dichloroethene (total) 1/6 2 10 - 12 AB040A 2 8000 0.0003 No
Acetone 4/6 600 - 2700 4 - 11 AB041A 2700 320000 0.008 No
Ethylbenzene 1/6 3 10 - 12 AB040A 3 200000 0.00002 No
Xylenes, Total 1/6 5 10 - 12 AB040A 5 110000 0.00005 No
Semivolatile Organics (ug/kg)
Benzo(g,h,i)perylene 1/4 350 340 - 390 AB041C 350 NA NA NA
Inorganics (mg/kg)
Aluminum 4/4 1410 - 4190 NA AB041A 4190 26000 0.2 Yes
Arsenic 3/4 1.4 - 3.4 0.64 - 0.98 AB042A 3.4 10 0.3 Yes
Barium 3/4 21.9 - 113 10.3 - 10.4 AB041A 113 1200 0.09 No
Calcium 4/4 12600 - 37300 NA AB042G 37300 NA NA NA
Chromium 4/4 4.7 - 13.6 NA AB041C 13.6 71 0.2 Yes
Copper 2/4 6.7 - 10.3 4.3 - 5.1 AB042A 10.3 100 0.1 Yes
Iron 4/4 5110 - 24300 NA AB042A 24300 7000 3.5 Yes
Lead 4/4 1.5 - 5.6 NA AB041A 5.6 400 0.01 No
Magnesium 4/4 1600 - 10500 NA AB042G 10500 NA NA NA
Manganese 4/4 162 - 927 NA AB041A 927 1400 0.7 Yes
Nickel 2/4 12.1 - 14.7 8.6 - 9.5 AB042G-D 14.7 520 0.03 No
Potassium 1/4 208 104 - 327 AB041A 208 NA NA NA
Sodium 1/4 141 103 - 165 AB041A 141 NA NA NA
Vanadium 3/4 12.7 - 14 10.3 - 10.4 AB042A 14 210 0.07 No
Zinc 4/4 8 - 26 NA AB042A 26 8700 0.003 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
SRV = Soil Reference Value.
NA = No SRV available.

Associated samples:
AB040A AB042A
AB040D AB042G
AB041A AB042G-AVG
AB041C AB042G-D



TABLE 2-3

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A2

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
1,2-Dichloroethene (total) 1/14 2 10 - 1500 AB202B 2 8000 0.0003 No
Acetone 2/14 170 - 410 6 - 1500 AB222C 410 320000 0.001 No
Tetrachloroethene 6/14 0.7 - 35 10 - 1500 AB222A-D 35 72000 0.0005 No
Trichloroethene 9/14 0.9 - 4100 10 - 11 AB025B 4100 29000 0.1 Yes
Semivolatile Organics (ug/kg)
BaP Equivalents 1/4 340.52 350 - 400 AB024A 340.52 2000 0.2 Yes
Benzo(a)anthracene 1/4 140 350 - 400 AB024A 140 NA NA NA
Benzo(a)pyrene 1/4 120 350 - 400 AB024A 120 NA NA NA
Benzo(b)fluoranthene 1/4 130 350 - 400 AB024A 130 NA NA NA
Benzo(k)fluoranthene 1/4 87 350 - 400 AB024A 87 NA NA NA
Chrysene 1/4 150 350 - 400 AB024A 150 NA NA NA
Fluoranthene 1/4 290 350 - 400 AB024A 290 1080000 0.0003 No
Phenanthrene 1/4 180 350 - 400 AB024A 180 NA NA NA
Pyrene 1/4 290 350 - 400 AB024A 290 890000 0.0003 No
Total cPAHs 1/4 627 350 - 400 AB024A 627 NA NA NA
Total PAHs 1/4 1387 350 - 400 AB024A 1387 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 2/4 4.4 - 4.8 3.5 - 3.6 AB025A 4.8 56000 0.0001 No
4,4'-DDE 2/4 5.3 - 9.6 3.5 - 3.6 AB025A 9.6 40000 0.0002 No
4,4'-DDT 3/4 4.5 - 28 3.5 AB025A 28 15000 0.0019 No
Inorganics (mg/kg)
Aluminum 4/4 1470 - 5270 NA AB024A 5270 26000 0.2 Yes
Arsenic 4/4 1.4 - 8.3 NA AB025B 8.3 10 0.8 Yes
Barium 3/4 43.6 - 227 10.4 AB025B 227 1200 0.2 Yes
Calcium 4/4 8180 - 67400 NA AB025B 67400 NA NA NA
Chromium 4/4 4.2 - 11.3 NA AB024A 11.3 71 0.2 Yes
Copper 3/4 11.1 - 158 4.5 AB024A 158 100 1.6 Yes
Iron 4/4 4160 - 18000 NA AB025B 18000 7000 2.6 Yes
Lead 4/4 1.8 - 143 NA AB024A 143 400 0.4 Yes



TABLE 2-3

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A2

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Magnesium 4/4 2400 - 7830 NA AB024G 7830 NA NA NA
Manganese 4/4 230 - 2230 NA AB025B 2230 1400 1.6 Yes
Nickel 4/4 10.7 - 24.2 NA AB024G 24.2 520 0.05 No
Vanadium 4/4 10.9 - 19.7 NA AB025B 19.7 210 0.09 No
Zinc 4/4 12 - 141 NA AB024A 141 8700 0.02 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
AB024A AB201A AB222A AB223A
AB024G AB201H AB222A-AVG AB223C
AB025A AB202A AB222A-D AB230A
AB025B AB202B AB222C AB230B



TABLE 2-4

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A3

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 4

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
1,1,1-Trichloroethane 36/91 0.4 - 2600000 10 - 71 AT009D1 2600000 140000 19 Yes
1,1,2-Trichloroethane 1/81 3 10 - 67000 AB214C 3 9000 0.0003 No
1,1-Dichloroethane 18/91 0.5 - 34000 10 - 1300 AT009D1 34000 34000 1.0 Yes
1,2-Dichloroethane 1/81 4 10 - 67000 AB043D 4 4000 0.001 No
1,2-Dichloroethene (total) 49/91 1 - 1800 10 - 67000 AB043D 1800 8000 0.2 Yes
2-Butanone 1/81 3500000 3 - 1300 AT009D1 3500000 1400000 2.5 Yes
2-Hexanone 1/81 2 10 - 67000 AT008D 2 NA NA NA
4-Methyl-2-pentanone 1/81 1 10 - 67000 AT008D 1 NA NA NA
Acetone 1/81 210 - 12000 2 - 67000 AB043H 12000 320000 0.04 No
Benzene 2/81 1 - 14 10 - 67000 AT007C 14 1500 0.009 No
Ethylbenzene 3/91 25 - 140000 10 - 1300 AT009D1 140000 200000 0.7 Yes
Tetrachloroethene 31/91 0.8 - 1200000 10 - 56 AT009D1 1200000 72000 17 Yes
Toluene 4/91 27 - 190000 1 - 1300 AT009D1 190000 107000 1.8 Yes
Trichloroethene 78/91 0.6 - 120000 10 - 13 AT009D1 120000 29000 4.1 Yes
Xylenes, Total 6/81 17 - 580000 4 - 110 AT009D1 580000 110000 5.3 Yes
Semivolatile Organics (ug/kg)
Acenaphthene 2/31 120 - 160 340 - 13000 AB037A 160 1200000 0.0001 No
Anthracene 3/21 330 - 660 340 - 13000 AB043D 660 7880000 0.00008 No
BaP Equivalents 5/31 216.897 - 3166.1 340 - 13000 AB043D 3166.1 2000 1.6 Yes
Benzo(a)anthracene 4/31 39 - 2100 340 - 13000 AB043D 2100 NA NA NA
Benzo(a)pyrene 4/31 36 - 1700 340 - 13000 AB043D 1700 NA NA NA
Benzo(b)fluoranthene 5/31 24 - 1800 340 - 13000 AB043D 1800 NA NA NA
Benzo(g,h,i)perylene 3/21 340 - 1100 340 - 13000 AB043D 1100 NA NA NA
Benzo(k)fluoranthene 4/31 45 - 1400 340 - 13000 AB043D 1400 NA NA NA
Bis(2-Ethylhexyl)phthalate 3/21 1300 - 20000 340 - 13000 AT009D1 20000 570000 0.04 No
Carbazole 1/31 240 340 - 13000 AB037A 240 700000 0.0003 No
Chrysene 4/31 47 - 2100 340 - 13000 AB043D 2100 NA NA NA
Dibenzofuran 1/21 110 340 - 13000 AB036A 110 58000 0.002 No
Fluoranthene 6/21 110 - 4400 340 - 13000 AB043D 4400 1080000 0.004 No



TABLE 2-4

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A3

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 4

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Fluorene 2/21 170 - 240 340 - 13000 AB036A 240 850000 0.0003 No
Indeno(1,2,3-cd)pyrene 4/31 18 - 1100 340 - 13000 AB043D 1100 NA NA NA
Naphthalene 1/21 2700 340 - 13000 AT009D1 2700 10000 0.3 Yes
Phenanthrene 5/21 180 - 2700 340 - 13000 AB043D 2700 NA NA NA
Phenol 3/31 1000 - 1300 340 - 13000 AB036A 1300 1100000 0.001 No
Pyrene 7/31 27 - 5100 340 - 13000 AB043D 5100 890000 0.006 No
Total cPAHs 5/31 24 - 10200 340 - 13000 AB043D 10200 NA NA NA
Total PAHs 9/31 29 - 24160 340 - 13000 AB043D 24160 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 7/21 21 - 220 3.4 - 89 AB037A 220 56000 0.004 No
4,4'-DDD 7/21 21 - 220 3.4 - 89 AT009B1-D 220 56000 0.004 No
4,4'-DDE 9/21 8.5 - 450 3.4 - 89 AB037A 450 40000 0.01 No
4,4'-DDT 8/21 6.3 - 430 3.4 - 89 AT009B1-D 430 15000 0.03 No
Aldrin 1/21 3.1 1.8 - 46 AB036A 3.1 1000 0.003 No
Dieldrin 2/21 4 - 43 3.4 - 89 AT009D1 43 800 0.05 No
Endosulfan II 2/21 37 - 54 3.4 - 89 AT009B1-D 54 NA NA NA
Gamma-Chlordane 1/21 3.4 1.8 - 46 AB036A 3.4 NA NA NA
Heptachlor Epoxide 1/21 2.6 1.8 - 46 AB036A 2.6 400 0.007 No
delta-BHC 1/21 2.6 1.8 - 46 AT009D2 2.6 NA NA NA
Inorganics (mg/kg)
Aluminum 21/21 1010 - 6370 NA AT007C 6370 26000 0.2 Yes
Antimony 1/31 22.5 - 105 0.3 - 3.9 AT008D-D 105 14 7.5 Yes
Arsenic 20/21 0.91 - 6.6 0.61 AT007C 6.6 10 0.7 Yes
Barium 21/31 3.9 - 327 10.2 - 10.9 AT007C 327 1200 0.3 Yes
Cadmium 10/31 0.04 - 5.3 0.04 - 2 AB043D 5.3 35 0.2 Yes
Calcium 21/21 3710 - 61800 NA AT007C 61800 NA NA NA
Chromium 31/31 2.3 - 114 NA AT008D-D 114 71 1.6 Yes
Cobalt 2/21 12.3 - 34.5 10.2 - 12.2 AT007C 34.5 2000 0.02 No
Copper 23/31 2 - 1290 4.1 - 4.4 AT008D-D 1290 100 13 Yes
Cyanide 2/31 5.3 - 5.4 0.1 - 3.1 AT007C 5.4 62 0.09 No



TABLE 2-4

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A3

NIROP FRIDLEY, MINNESOTA
PAGE 3 OF 4

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Iron 21/21 2990 - 275000 NA AT007C 275000 7000 39 Yes
Lead 31/31 0.99 - 453 NA AT008D 453 400 1.1 Yes
Magnesium 21/21 1730 - 20600 NA AB043D 20600 NA NA NA
Manganese 21/21 155 - 20700 NA AT007C 20700 1400 15 Yes
Mercury 2/31 0.04 - 0.19 0.03 - 0.2 AT009B1-D 0.19 0.7 0.3 Yes
Nickel 24/31 5.1 - 142 8.2 - 8.4 AT008D-D 142 520 0.3 Yes
Potassium 8/21 113 - 497 102 - 1000 AT007C 497 NA NA NA
Selenium 2/21 0.82 - 2 0.61 - 0.74 AT007C 2 170 0.01 No
Silver 3/31 4.4 - 11.8 0.19 - 2.5 AB043D 11.8 170 0.07 No
Sodium 3/21 122 - 195 102 - 197 AB043D 195 NA NA NA
Vanadium 9/21 13.6 - 32.9 10.2 - 10.9 AT007C 32.9 210 0.2 Yes
Zinc 31/31 6.2 - 329 NA AB043D 329 8700 0.04 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
AB035A AB213A-D AB236A AB246A AT008D-AVG
AB036A AB213B AB236H AB246B AT008D-D
AB036H AB214A AB237A AB247A AT009B1
AB037A AB214C AB237C AB247C AT009B1-AVG
AB037D AB215A AB238A AB248A AT009B1-D
AB039A AB215H AB238H AB248C AT009D1
AB039H AB216A AB238H-AVG AB248C-AVG AT009D2
AB039H-AVG AB216D AB238H-D AB248C-D AT009D3
AB039H-D AB217A AB239A AB251A AT009E1
AB043D AB217D AB239G AB251C AT009E2



TABLE 2-4

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A3

NIROP FRIDLEY, MINNESOTA
PAGE 4 OF 4

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
AB043H AB218A AB240A AB252A SA1-SCS-01
AB044D AB218H AB240H AB252H SA1-SCS-01-AVG
AB044H AB231A AB241A AB253A SA1-SCS-01-D
AB209A AB231H AB241C AB253H SA1-SCS-02
AB209B AB233A AB242A AB254A SA1-SCS-03
AB210A AB233H AB242B AB254A-AVG SA2-SCS-027
AB210D AB234A AB244A AB254A-D SA2-SCS-028
AB211A AB234A-AVG AB244H AB254C SA2-SCS-029
AB211B AB234A-D AB244H-AVG AT007A SB28-SCS-04
AB212A AB234D AB244H-D AT007C SB28-SCS-05
AB212B AB235A AB245A AT008A SB30-SCS-06
AB213A AB235H AB245G AT008D SB30-SCS-07
AB213A-AVG



TABLE 2-5

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A4

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 3

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
1,1,1-Trichloroethane 6/73 0.8 - 8 10 - 14 AB028G 8 140000 0.00006 No
1,1,2,2-Tetrachloroethane 2/62 2 10 - 62 AB031A 2 3500 0.0006 No
1,1,2,2-Tetrachloroethane 2/62 2 10 - 62 AT004B 2 3500 0.0006 No
1,1,2-Trichloroethane 2/62 3 - 7 10 - 62 AT004B 7 9000 0.0008 No
1,1-Dichloroethane 2/73 0.4 - 2 10 - 62 AB243B 2 34000 0.00006 No
1,2-Dichloroethene (total) 29/73 1 - 14000 10 - 14 SA3-SCS-40-D 14000 8000 1.8 Yes
Acetone 3/62 190 - 1200 3 - 87 AB038A 1200 320000 0.004 No
Ethylbenzene 3/73 72 - 3400 10 - 62 AB031G 3400 200000 0.02 No
Tetrachloroethene 17/73 0.6 - 2700 10 - 13 AT004B 2700 72000 0.04 No
Toluene 4/73 10 - 45 0.6 - 62 AB031G 45 107000 0.0004 No
Trichloroethene 56/73 0.8 - 96000 0.9 - 12 SA3-SCS-40-D 96000 29000 3.3 Yes
Xylenes, Total 3/62 550 - 28000 2 - 62 AB031G 28000 110000 0.3 Yes
Semivolatile Organics (ug/kg)
2-Methylnaphthalene 4/32 170 - 3400 330 - 4100 AB031A 3400 NA NA NA
Acenaphthene 7/43 23 - 3400 330 - 4100 AB032A 3400 1200000 0.003 No
Acenaphthylene 2/32 380 - 2600 330 - 4100 AB032A 2600 NA NA NA
Anthracene 10/32 130 - 15000 330 - 4100 AB032A 15000 7880000 0.002 No
BaP Equivalents 22/43 188.34 - 60733 340 - 4100 AB032A 60733 2000 30 Yes
Benzo(a)anthracene 17/43 130 - 43000 340 - 4100 AB032A 43000 NA NA NA
Benzo(a)pyrene 18/43 73 - 41000 340 - 4100 AB032A 41000 NA NA NA
Benzo(b)fluoranthene 19/43 22 - 46000 340 - 4100 AB032A 46000 NA NA NA
Benzo(g,h,i)perylene 16/32 210 - 34000 340 - 4100 AB032A 34000 NA NA NA
Benzo(k)fluoranthene 16/43 100 - 29000 340 - 4100 AB032A 29000 NA NA NA
Bis(2-Ethylhexyl)phthalate 3/32 140 - 7200 330 - 3700 AT004B 7200 570000 0.01 No
Carbazole 12/43 25 - 4900 330 - 4100 AB032A 4900 700000 0.007 No
Chrysene 19/43 18 - 43000 340 - 4100 AB032A 43000 NA NA NA
Dibenzo(a,h)anthracene 6/43 20 - 7700 330 - 4100 AB032A 7700 NA NA NA
Dibenzofuran 4/32 55 - 5500 330 - 4100 AB032A 5500 58000 0.09 No
Fluoranthene 17/32 240 - 160000 340 - 4100 AB032A 160000 1080000 0.1 Yes
Fluorene 7/32 110 - 8400 330 - 4100 AB032A 8400 850000 0.010 No
Indeno(1,2,3-cd)pyrene 15/43 84 - 28000 340 - 4100 AB032A 28000 NA NA NA
Naphthalene 2/32 950 - 1100 330 - 4100 AB031G 1100 10000 0.1 Yes



TABLE 2-5

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A4

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 3

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Phenanthrene 16/32 130 - 95000 340 - 4100 AB032A 95000 NA NA NA
Pyrene 24/43 22 - 130000 340 - 4100 AB032A 130000 890000 0.1 Yes
Total cPAHs 22/43 22 - 237700 340 - 4100 AB032A 237700 NA NA NA
Total PAHs 25/43 44 - 678650 340 - 4100 AB032A 678650 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 14/32 3.7 - 2900 3.4 - 41 AT001A 2900 56000 0.05 No
4,4'-DDE 12/32 22 - 1900 3.4 - 37 AT001A 1900 40000 0.05 No
4,4'-DDT 16/32 4.2 - 1400 3.4 - 36 AT006A 1400 15000 0.09 No
Alpha-Chlordane 2/32 2.8 - 36 1.7 - 45 AT001A 36 13000 0.003 No
Dieldrin 1/32 4 3.4 - 88 AB038A 4 800 0.005 No
Endosulfan Sulfate 3/32 4.8 - 15 3.3 - 88 AB028A 15 NA NA NA
Endrin 2/32 8.7 - 14 3.3 - 88 AB034A 14 8000 0.002 No
Endrin Aldehyde 2/32 5.9 - 7.1 3.3 - 88 AT005A 7.1 NA NA NA
Gamma-Chlordane 1/32 3 1.7 - 45 AB026A 3 NA NA NA
Heptachlor Epoxide 1/32 30 1.7 - 45 AT001A 30 400 0.08 No
Methoxychlor 1/32 19 17 - 450 AB031G 19 11000 0.002 No
delta-BHC 1/32 25 1.7 - 45 AT004B 25 NA NA NA
Inorganics (mg/kg)
Aluminum 32/32 1130 - 6830 NA AT003B 6830 26000 0.3 Yes
Antimony 1/43 2.3 0.3 - 2.6 AB026A 2.3 14 0.2 Yes
Arsenic 28/32 0.86 - 11.4 0.62 - 1 AB031G 11.4 10 1.1 Yes
Barium 34/43 3.9 - 306 10.3 - 12 AB026A 306 1200 0.3 Yes
Cadmium 9/43 0.04 - 0.39 0.04 - 1.3 SA3-SCS-40 0.39 35 0.01 No
Calcium 32/32 4290 - 34900 NA AB034D 34900 NA NA NA
Chromium 43/43 2.5 - 22.6 NA AB031A 22.6 71 0.3 Yes
Copper 33/43 1.3 - 1900 4.1 - 5.3 AB026A 1900 100 19 Yes
Cyanide 4/43 0.16 - 4.6 0.1 - 3.3 AT006A 4.6 62 0.07 No
Iron 32/32 3080 - 38100 NA AT003B 38100 7000 5.4 Yes
Lead 43/43 0.86 - 274 NA AB028A 274 400 0.7 Yes
Magnesium 32/32 1750 - 13900 NA AB034D 13900 NA NA NA
Manganese 32/32 165 - 5950 NA AT005C-D 5950 1400 4.3 Yes
Mercury 1/43 0.12 0.02 - 0.13 AB034A 0.12 0.7 0.2 Yes
Nickel 37/43 3.5 - 32.3 8.2 - 9.6 AB026A 32.3 520 0.06 No



TABLE 2-5

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A4

NIROP FRIDLEY, MINNESOTA
PAGE 3 OF 3

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Potassium 20/32 121 - 582 104 - 473 AT002B-D 582 NA NA NA
Selenium 1/32 1.3 0.61 - 0.78 AB026A 1.3 170 0.008 No
Sodium 4/32 112 - 162 103 - 131 AB031G 162 NA NA NA
Vanadium 24/32 12.1 - 26.1 10.3 - 12 AT002A 26.1 210 0.1 Yes
Zinc 43/43 5.5 - 489 NA AT001A 489 8700 0.06 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
AB026A AB034A AB208A-D AB229A AT006A
AB026G AB034D AB208H AB229H AT006B
AB027A AB038A AB219A AB243A SA3-SCS-40
AB027H AB038G AB219F AB243B SA3-SCS-40-AVG
AB028A AB203A AB220A AT001A SA3-SCS-40-D
AB028G AB203B AB220G AT001C SA3-SCS-42
AB029A AB204A AB221A AT002A SA4-SCS-43
AB029H AB204A-AVG AB221G AT002B SA4-SCS-44
AB030A AB204A-D AB224A AT002B-AVG SA5-SCS-023
AB030G AB204B AB224H AT002B-D SA5-SCS-024
AB030G-AVG AB205A AB226B AT003A SA5-SCS-024-AVG
AB030G-D AB205G AB226G AT003B SA5-SCS-024-D
AB031A AB206A AB227A AT004A SA5-SCS-025
AB031G AB206B AB227A-AVG AT004B SA6-SCS-21
AB032A AB207A AB227A-D AT005A SA6-SCS-22
AB032D AB207H AB227G AT005C SB20-SCS-037
AB033B AB208A AB228A AT005C-AVG SB20-SCS-038
AB033H AB208A-AVG AB228F AT005C-D



TABLE 2-6

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA B1

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
1,1-Dichloroethane 1/18 2 10 - 170 BB002B 2 34000 0.00006 No
1,2-Dichloroethene (total) 2/18 120 - 160 10 - 15 BB002B 160 8000 0.02 No
Acetone 5/18 130 - 2600 5 - 100 BB001C 2600 320000 0.008 No
Tetrachloroethene 1/18 14 10 - 170 BB204G 14 72000 0.0002 No
Trichloroethene 2/18 4 - 27 10 - 170 BB204G 27 29000 0.0009 No
Semivolatile Organics (ug/kg)
Anthracene 2/11 89 - 150 340 - 970 BT001A 150 7880000 0.00002 No
BaP Equivalents 3/11 336.16 - 759.3 350 - 970 BT001A 759.3 2000 0.4 Yes
Benzo(a)anthracene 3/11 140 - 450 350 - 970 BT001A 450 NA NA NA
Benzo(a)pyrene 3/11 120 - 450 350 - 970 BT001A 450 NA NA NA
Benzo(b)fluoranthene 3/11 140 - 490 350 - 970 BT001A 490 NA NA NA
Benzo(g,h,i)perylene 1/11 290 340 - 970 BT001A 290 NA NA NA
Benzo(k)fluoranthene 3/11 98 - 380 350 - 970 BT001A 380 NA NA NA
Carbazole 1/11 77 340 - 970 BT001A 77 700000 0.0001 No
Chrysene 3/11 180 - 500 350 - 970 BT001A 500 NA NA NA
Fluoranthene 5/11 110 - 990 350 - 480 BT001A 990 1080000 0.0009 No
Fluorene 1/11 51 340 - 970 BT001A 51 850000 0.00006 No
Indeno(1,2,3-cd)pyrene 1/11 310 340 - 970 BT001A 310 NA NA NA
Phenanthrene 3/11 170 - 580 350 - 970 BT001A 580 NA NA NA
Pyrene 5/11 110 - 810 350 - 480 BT001A 810 890000 0.0009 No
Total cPAHs 3/11 678 - 2580 350 - 970 BT001A 2580 NA NA NA
Total PAHs 5/11 220 - 5400 350 - 480 BT001A 5400 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 3/11 26 - 180 3.5 - 9.7 BB002B 180 56000 0.003 No
4,4'-DDE 3/11 37 - 160 3.5 - 9.7 BB002B 160 40000 0.004 No
4,4'-DDT 4/11 8.2 - 160 3.5 - 9.7 BB002B 160 15000 0.01 No
Alpha-Chlordane 1/11 4.8 1.8 - 5 BT001A 4.8 13000 0.0004 No
Endosulfan Sulfate 1/11 7.7 3.4 - 9.7 BB002B 7.7 NA NA NA
Endrin 2/11 4.7 - 5.1 3.4 - 9.7 BT001A 5.1 8000 0.0006 No
Endrin Aldehyde 2/11 5.8 - 5.9 3.4 - 9.7 BB002B 5.9 NA NA NA



TABLE 2-6

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA B1

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Inorganics (mg/kg)
Aluminum 11/11 1160 - 4580 NA BB003A 4580 26000 0.2 Yes
Antimony 1/11 2.3 2.1 - 7 BT001A 2.3 14 0.2 Yes
Arsenic 10/11 1.2 - 9.4 0.64 - 0.66 BB001C 9.4 10 0.9 Yes
Barium 10/11 22.5 - 197 10.7 - 11 BT002B 197 1200 0.2 Yes
Calcium 11/11 682 - 25500 NA BB001C 25500 NA NA NA
Chromium 10/11 3.3 - 12.8 7 BB002B 12.8 71 0.2 Yes
Copper 8/11 7.6 - 43.1 4.3 - 14 BB002B 43.1 100 0.4 Yes
Iron 11/11 2700 - 12300 NA BB003A 12300 7000 1.8 Yes
Lead 10/11 2.6 - 37 2.1 BB002B 37 400 0.09 No
Magnesium 11/11 720 - 7230 NA BB002B 7230 NA NA NA
Manganese 11/11 55.6 - 1560 NA BT002B 1560 1400 1.1 Yes
Nickel 6/11 9.1 - 17.2 8.6 - 28.1 BT002B 17.2 520 0.03 No
Potassium 7/11 157 - 465 107 - 1000 BB002B 465 NA NA NA
Selenium 1/11 1.3 0.64 - 2.1 BT002B 1.3 170 0.008 No
Sodium 1/11 536 107 - 153 BB001C 536 NA NA NA
Vanadium 6/11 10.8 - 24.6 10.7 - 35.1 BB003D 24.6 210 0.1 Yes
Zinc 10/11 6.6 - 49.6 14 BB002B 49.6 8700 0.006 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds includedin BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
BB001A BB003D BB206A-AVG
BB001B BB202B BB206A-D
BB001C BB204A BB206G
BB002B BB204G BT001A
BB002G BB205A BT001B
BB002G-AVG BB205G BT002A
BB002G-D BB206A BT002B
BB003A



TABLE 2-7

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA B2

NIROP FRIDLEY, MINNESOTA

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Semivolatile Organics (ug/kg)
BaP Equivalents 1/2 399.268 360 - 390 BT004A 399.268 2000 0.200 Yes
Benzo(a)anthracene 1/2 64 360 - 390 BT004A 64 NA NA NA
Benzo(b)fluoranthene 1/2 130 360 - 390 BT004A 130 NA NA NA
Chrysene 1/2 68 360 - 390 BT004A 68 NA NA NA
Fluoranthene 1/2 86 360 - 390 BT004A 86 1080000 0.00008 No
Pyrene 1/2 96 360 - 390 BT004A 96 890000 0.0001 No
Total cPAHs 1/2 262 360 - 390 BT004A 262 NA NA NA
Total PAHs 1/2 444 360 - 390 BT004A 444 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 1/2 11 3.6 - 3.9 BT004A 11 56000 0.0002 No
4,4'-DDE 1/2 18 3.6 - 3.9 BT004A 18 40000 0.0005 No
4,4'-DDT 1/2 3.7 3.6 - 3.9 BT004A 3.7 15000 0.0002 No
Inorganics (mg/kg)
Aluminum 2/2 1110 - 3960 NA BT004A 3960 26000 0.2 Yes
Arsenic 2/2 1.8 - 3 NA BT004D-D 3 10 0.3 Yes
Barium 1/2 93.9 11 - 11.5 BT004A 93.9 1200 0.08 No
Calcium 2/2 1160 - 7220 NA BT004A 7220 NA NA NA
Chromium 2/2 2.7 - 7.8 NA BT004A 7.8 71 0.1 Yes
Copper 1/2 11.5 4.4 - 4.6 BT004A 11.5 100 0.1 Yes
Iron 2/2 3330 - 9910 NA BT004A 9910 7000 1.4 Yes
Lead 2/2 2 - 12 NA BT004A 12 400 0.03 No
Magnesium 2/2 703 - 2870 NA BT004A 2870 NA NA NA
Manganese 2/2 29.7 - 747 NA BT004A 747 1400 0.5 Yes
Nickel 1/2 14.1 8.8 - 9.2 BT004A 14.1 520 0.03 No
Potassium 1/2 246 110 - 1000 BT004A 246 NA NA NA
Vanadium 1/2 13.8 11 - 11.5 BT004A 13.8 210 0.07 No
Zinc 2/2 30.5 - 49.9 NA BT004D-D 49.9 8700 0.006 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
BT003A BT004A BT004D-AVG
BT003D BT004D BT004D-D



TABLE 2-8

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNT 2 - SUB AREA D

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
1,1,1-Trichloroethane 2/18 0.8 - 2 10 - 53 DB034C 2 140000 0.00001 No
Acetone 4/18 130 - 1400 4 - 82 DB034C 1400 320000 0.004 No
Tetrachloroethene 7/18 1 - 43 10 - 25 CB13-97(04-08) 43 72000 0.0006 No
Trichloroethene 5/18 7 - 140 10 - 53 CB13-97(04-08) 140 29000 0.005 No
Semivolatile Organics (ug/kg)
Anthracene 1/12 85 340 - 3600 DB029A 85 7880000 0.00001 No
BaP Equivalents 1/12 1594.46 340 - 3600 DB029A 1594.46 2000 0.8 Yes
Benzo(a)anthracene 1/12 520 340 - 3600 DB029A 520 NA NA NA
Benzo(a)pyrene 1/12 980 340 - 3600 DB029A 980 NA NA NA
Benzo(b)fluoranthene 1/12 1600 340 - 3600 DB029A 1600 NA NA NA
Benzo(g,h,i)perylene 1/12 990 340 - 3600 DB029A 990 NA NA NA
Benzo(k)fluoranthene 1/12 760 340 - 3600 DB029A 760 NA NA NA
Carbazole 1/12 84 340 - 3600 DB029A 84 700000 0.0001 No
Chrysene 1/12 860 340 - 3600 DB029A 860 NA NA NA
Dibenzo(a,h)anthracene 1/12 310 340 - 3600 DB029A 310 NA NA NA
Fluoranthene 2/12 170 - 680 340 - 3600 DB029A 680 1080000 0.0006 No
Indeno(1,2,3-cd)pyrene 1/12 840 340 - 3600 DB029A 840 NA NA NA
Phenanthrene 1/12 220 340 - 3600 DB029A 220 NA NA NA
Pyrene 2/12 140 - 960 340 - 3600 DB029A 960 890000 0.001 No
Total cPAHs 1/12 5870 340 - 3600 DB029A 5870 NA NA NA
Total PAHs 2/18 310 - 8805 25 - 3600 DB029A 8805 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 3/12 7.4 - 70 3.4 - 3.8 DB031A 70 56000 0.001 No
4,4'-DDE 5/12 4.8 - 140 3.4 - 3.7 DB031A 140 40000 0.004 No
4,4'-DDT 6/12 5.4 - 200 3.4 - 3.7 DB033A 200 15000 0.01 No
Dieldrin 1/12 16 3.4 - 3.8 DB029A 16 800 0.02 No
Endrin 1/12 15 3.4 - 3.8 DB029A 15 8000 0.002 No
Inorganics (mg/kg)
Aluminum 12/12 1570 - 5420 NA DB032A 5420 26000 0.2 Yes
Arsenic 12/12 0.88 - 6 NA DB032A 6 10 0.6 Yes
Barium 10/12 16.6 - 129 10.3 - 10.4 DB033A 129 1200 0.1 Yes



TABLE 2-8

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNT 2 - SUB AREA D

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Cadmium 1/12 4.3 1 - 1.2 DB029A 4.3 35 0.1 Yes
Calcium 12/12 3060 - 23900 NA DB033A 23900 NA NA NA
Chromium 12/12 3 - 43.2 NA DB029A 43.2 71 0.6 Yes
Cobalt 1/12 11 10.3 - 11.6 DB029A 11 2000 0.006 No
Copper 12/12 5.6 - 937 NA DB029A 937 100 9.4 Yes
Iron 12/12 3890 - 30100 NA DB029A 30100 7000 4.3 Yes
Lead 12/12 1 - 373 NA DB029A 373 400 0.9 Yes
Magnesium 12/12 1300 - 6250 NA DB032A 6250 NA NA NA
Manganese 12/12 66.5 - 1960 NA DB029A 1960 1400 1.4 Yes
Nickel 6/12 9.5 - 40.7 8.3 - 8.9 DB029A 40.7 520 0.08 No
Potassium 7/12 104 - 509 103 - 1000 DB029A 509 NA NA NA
Sodium 2/12 107 - 251 103 - 116 DB029A 251 NA NA NA
Vanadium 12/12 10.7 - 21.4 NA DB032A 21.4 210 0.1 Yes
Zinc 12/12 7.3 - 325 NA DB029A 325 8700 0.04 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
B97(12-16) DB030A
B97(16-20) DB030E
CB13-97(00-04) DB031A
CB13-97(04-08) DB031F
CB20-97(00-04) DB032A
CB20-97(04-08) DB032C
DB029A DB033A
DB029E DB033E
DB029E-AVG DB034A
DB029E-D DB034C



TABLE 2-9

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA E

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
1,2-Dichloroethene (total) 2/20 4 - 33 10 - 53 EB208F 33 8000 0.004 No
Acetone 2/20 120 9 - 84 EB004A 120 320000 0.0004 No
Acetone 2/20 120 9 - 84 EB004D 120 320000 0.0004 No
Tetrachloroethene 4/20 0.7 - 3 10 - 53 EB004D 3 72000 0.00004 No
Trichloroethene 11/20 0.6 - 31 10 - 53 EB203A 31 29000 0.001 No
Semivolatile Organics (ug/kg)
Acenaphthene 3/8 55 - 380 340 - 390 EB004A 380 1200000 0.0003 No
Anthracene 4/8 120 - 860 340 - 390 EB004A 860 7880000 0.0001 No
BaP Equivalents 4/8 360.47 - 4148.4 340 - 390 EB004A 4148.4 2000 2.1 Yes
Benzo(a)anthracene 4/8 100 - 3300 340 - 390 EB004A 3300 NA NA NA
Benzo(a)pyrene 4/8 140 - 2900 340 - 390 EB004A 2900 NA NA NA
Benzo(b)fluoranthene 4/8 170 - 3400 340 - 390 EB004A 3400 NA NA NA
Benzo(g,h,i)perylene 4/8 300 - 2000 340 - 390 EB004A 2000 NA NA NA
Benzo(k)fluoranthene 4/8 83 - 2000 340 - 390 EB004A 2000 NA NA NA
Carbazole 3/8 82 - 250 340 - 390 EB001A 250 700000 0.0004 No
Chrysene 4/8 140 - 3400 340 - 390 EB004A 3400 NA NA NA
Dibenzofuran 2/8 50 - 160 340 - 390 EB004A 160 58000 0.003 No
Fluoranthene 4/8 260 - 7600 340 - 390 EB004A 7600 1080000 0.007 No
Fluorene 2/8 130 - 390 340 - 390 EB004A 390 850000 0.0005 No
Indeno(1,2,3-cd)pyrene 3/8 300 - 1800 340 - 390 EB004A 1800 NA NA NA
Phenanthrene 4/8 150 - 3100 340 - 390 EB004A 3100 NA NA NA
Pyrene 4/8 300 - 6600 340 - 390 EB004A 6600 890000 0.007 No
Total cPAHs 4/8 633 - 16800 340 - 390 EB004A 16800 NA NA NA
Total PAHs 4/8 1863 - 37340 340 - 390 EB004A 37340 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 2/8 42 - 110 3.4 - 35 EB002A 110 56000 0.002 No
4,4'-DDE 3/8 69 - 700 3.4 - 3.9 EB001A 700 40000 0.02 No
4,4'-DDT 2/8 500 - 930 3.4 - 37 EB001A 930 15000 0.06 No
Endrin 1/8 5.3 3.4 - 37 EB004D 5.3 8000 0.0007 No
Gamma-Chlordane 1/8 1.8 1.8 - 19 EB004D 1.8 NA NA NA



TABLE 2-9

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA E

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Inorganics (mg/kg)
Aluminum 8/8 1530 - 4620 NA EB003A 4620 26000 0.2 Yes
Arsenic 7/8 0.83 - 3.5 0.62 EB004A 3.5 10 0.4 Yes
Barium 6/8 19 - 62.9 10.3 - 10.6 EB003A 62.9 1200 0.05 No
Cadmium 1/8 2.3 1 - 1.2 EB004A 2.3 35 0.07 No
Calcium 8/8 4500 - 41900 NA EB001A 41900 NA NA NA
Chromium 8/8 2.3 - 28.3 NA EB004A 28.3 71 0.4 Yes
Copper 8/8 6 - 176 NA EB004A 176 100 1.8 Yes
Iron 8/8 3810 - 14500 NA EB003F 14500 7000 2.1 Yes
Lead 8/8 1.2 - 292 NA EB004A 292 400 0.7 Yes
Magnesium 8/8 1440 - 15000 NA EB002A 15000 NA NA NA
Manganese 8/8 82.3 - 387 NA EB003A 387 1400 0.3 Yes
Nickel 5/8 12.4 - 26.7 8.2 - 8.5 EB004A 26.7 520 0.05 No
Potassium 2/8 383 - 1090 1000 EB003A 1090 NA NA NA
Selenium 1/8 0.73 0.62 - 0.7 EB003F 0.73 170 0.004 No
Sodium 4/8 129 - 921 103 - 106 EB003A 921 NA NA NA
Vanadium 7/8 11.1 - 23.4 10.6 EB003F 23.4 210 0.1 Yes
Zinc 8/8 8.6 - 232 NA EB004A 232 8700 0.03 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
EB001A EB203A EB208A-D
EB001E EB203B EB208F
EB002A EB206A EB209A
EB002D EB206E EB209B
EB003A EB207A EB210A
EB003F EB207F EB210A-AVG
EB004A EB208A EB210A-D
EB004D EB208A-AVG EB210E



TABLE 2-10

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA F

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
Acetone 4/9 180 - 1600 5 - 140 FB003E 1600 320000 0.005 No
Semivolatile Organics (ug/kg)
BaP Equivalents 1/9 490.83 330 - 3700 FB001A 490.83 2000 0.2 Yes
Benzo(a)anthracene 1/9 200 330 - 3700 FB001A 200 NA NA NA
Benzo(a)pyrene 1/9 170 330 - 3700 FB001A 170 NA NA NA
Benzo(b)fluoranthene 1/9 240 330 - 3700 FB001A 240 NA NA NA
Benzo(k)fluoranthene 1/9 160 330 - 3700 FB001A 160 NA NA NA
Chrysene 1/9 230 330 - 3700 FB001A 230 NA NA NA
Fluoranthene 2/9 96 - 390 330 - 3700 FB001A 390 1080000 0.0004 No
Phenanthrene 1/9 220 330 - 3700 FB001A 220 NA NA NA
Pyrene 2/9 79 - 410 330 - 3700 FB001A 410 890000 0.0005 No
Total cPAHs 1/9 1000 330 - 3700 FB001A 1000 NA NA NA
Total PAHs 2/9 175 - 2020 330 - 3700 FB001A 2020 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 1/9 30 3.3 - 5 FB003A 30 56000 0.0005 No
4,4'-DDE 3/9 6.5 - 18 3.3 - 3.8 FB001A 18 40000 0.0005 No
4,4'-DDT 2/9 9.9 - 21 3.3 - 3.8 FB001A 21 15000 0.001 No
Inorganics (mg/kg)
Aluminum 9/9 1240 - 5920 NA FB003A 5920 26000 0.2 Yes
Arsenic 7/9 0.7 - 4.8 0.62 - 0.63 FB001A 4.8 10 0.5 Yes
Barium 5/9 34.6 - 173 10.4 - 10.8 FB003A 173 1200 0.1 Yes
Calcium 9/9 2880 - 25900 NA FB003E 25900 NA NA NA
Chromium 9/9 4.5 - 18.2 NA FB003A 18.2 71 0.3 Yes
Cobalt 1/9 11 10.4 - 12.9 FB002H 11 2000 0.006 No
Copper 8/9 4.5 - 26.2 4.3 FB001A 26.2 100 0.3 Yes
Iron 9/9 3490 - 16200 NA FB001A 16200 7000 2.3 Yes
Lead 9/9 1.3 - 22.4 NA FB001A 22.4 400 0.06 No
Magnesium 9/9 1150 - 8100 NA FB003E 8100 NA NA NA
Manganese 9/9 87.2 - 1610 NA FB003A 1610 1400 1.2 Yes



TABLE 2-10

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA F

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Nickel 7/9 9.3 - 26.8 8.6 - 8.7 FB002H 26.8 520 0.05 No
Potassium 5/9 106 - 457 104 - 1000 FB001A 457 NA NA NA
Sodium 1/9 167 104 - 129 FB003A 167 NA NA NA
Vanadium 4/9 16.9 - 20.7 10.4 - 10.8 FB002C 20.7 210 0.10 No
Zinc 9/9 8 - 66.7 NA FB001A 66.7 8700 0.008 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
FB001A FB003A
FB001E FB003E
FB002A FB004A
FB002C FB004G
FB002H



TABLE 2-11

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - OTHER

NIROP FRIDLEY, MINNESOTA

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
Trichloroethene 1/13 1 10 - 12 SB12-SCS-19-D 1 29000 0.00003 No
Semivolatile Organics (ug/kg)
2-Chlorophenol 1/13 24 340 - 410 SB5-SCS-14 24 12600 0.002 No
4-Chloro-3-methylphenol 1/13 20 340 - 410 SB5-SCS-14 20 NA NA NA
BaP Equivalents 1/13 221.159 - 235.979 330 - 410 SB12-SCS-19-D 235.979 2000 0.12 Yes
Benzo(a)anthracene 1/13 22 - 36 330 - 410 SB12-SCS-19-D 36 NA NA NA
Benzo(a)pyrene 1/13 22 - 28 330 - 410 SB12-SCS-19-D 28 NA NA NA
Benzo(k)fluoranthene 1/13 32 330 - 410 SB12-SCS-19-D 32 NA NA NA
Chrysene 1/13 29 - 39 330 - 410 SB12-SCS-19-D 39 NA NA NA
Indeno(1,2,3-cd)pyrene 1/13 22 330 - 410 SB12-SCS-19-D 22 NA NA NA
Pentachlorophenol 1/13 30 850 - 1000 SB5-SCS-14 30 71000 0.0004 No
Pyrene 2/13 28 - 65 330 - 410 SB12-SCS-19-D 65 890000 0.00007 No
Total cPAHs 1/13 73 - 157 330 - 410 SB12-SCS-19-D 157 NA NA NA
Total PAHs 2/13 28 - 222 330 - 410 SB12-SCS-19-D 222 NA NA NA
Inorganics (mg/kg)
Antimony 2/13 0.31 - 0.55 0.3 - 0.34 SB12-SCS-19-D 0.55 14 0.04 No
Barium 13/13 3 - 261 NA SA9-SCS-031 261 1200 0.2 Yes
Cadmium 8/13 0.04 - 0.13 0.04 SA9-SCS-030 0.13 35 0.004 No
Chromium 13/13 3.1 - 6.9 NA SB12-SCS-19-D 6.9 71 0.10 No
Copper 13/13 1.6 - 8.3 NA SB12-SCS-19-D 8.3 100 0.08 No
Cyanide 1/13 0.13 - 0.14 0.1 - 0.11 SB5-SCS-15 0.14 62 0.002 No
Lead 13/13 0.91 - 16.3 NA SB12-SCS-19-D 16.3 400 0.04 No
Nickel 13/13 4 - 9.8 NA SA9-SCS-030 9.8 520 0.02 No
Zinc 13/13 7.3 - 21.1 NA SB12-SCS-19-D 21.1 8700 0.002 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
SA7-SCS-09 SA9-SCS-030 SB12-SCS-19
SA7-SCS-10 SA9-SCS-031 SB12-SCS-19-AVG
SA8-SCS-11 SB11-SCS-16 SB12-SCS-19-D
SA8-SCS-12 SB11-SCS-17 SB5-SCS-14
SA8-SCS-13 SB12-SCS-18 SB5-SCS-15



TABLE 2-12

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA A3 - SURFACE SOIL (0 TO 5 FEET)

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Retained
of of of of for Further

Chemical Detection Detection Non Detects Maximum Evaluation?
Volatile Organics (ug/kg)
1,1,1-Trichloroethane 18/45 0.8 - 1200 10 - 13 AT009B1-D Yes
1,1-Dichloroethane 7/45 1 - 73 10 - 54 AT009B1 Yes
1,2-Dichloroethene (total) 25/45 1 - 710 10 - 14 AT009B1-D Yes
Tetrachloroethene 11/45 0.8 - 25000 10 - 54 AT009B1-D Yes
Toluene 1/45 27 1 - 57 AB039A Yes
Trichloroethene 39/45 0.8 - 4100 10 - 13 AB254A Yes
Xylenes, Total 1/43 230 - 520 4 - 54 AT009B1-D Yes
Semivolatile Organics (ug/kg)
Anthracene 2/7 330 - 370 340 - 2100 AB037A No
BaP Equivalent 2/9 1278.65 - 1726.5 340 - 2100 AB037A Yes
Benzo(a)anthracene 2/9 860 - 1300 340 - 2100 AB037A No
Benzo(a)pyrene 2/9 720 - 1200 340 - 2100 AB037A No
Benzo(b)fluoranthene 2/9 690 - 1200 340 - 2100 AB037A No
Benzo(g,h,i)perylene 2/7 340 - 870 340 - 2100 AB037A No
Benzo(k)fluoranthene 2/9 580 - 1200 340 - 2100 AB037A No
Carbazole 1/9 240 340 - 2100 AB037A No
Chrysene 2/9 850 - 1500 340 - 2100 AB037A No
Dibenzofuran 1/7 110 340 - 2100 AB036A No
Fluoranthene 4/7 110 - 3000 340 - 2100 AB037A No
Fluorene 2/7 170 - 240 340 - 2100 AB036A No
Indeno(1,2,3-cd)pyrene 2/9 370 - 830 340 - 2100 AB037A No
Phenanthrene 3/7 180 - 1900 340 - 2100 AB036A No
Phenol 1/9 1300 340 - 2100 AB036A No
Pyrene 4/9 120 - 3000 340 - 2100 AB037A No
Total CPAH 2/9 4070 - 7230 340 - 2100 AB037A No
Total PAH 4/9 230 - 16430 340 - 2100 AB037A No
Pesticides (ug/kg)
4,4'-DDD 3/7 86 - 220 3.4 - 3.8 AB037A No
4,4'-DDD 3/7 86 - 220 3.4 - 3.8 AT009B1-D No
4,4'-DDE 6/7 8.5 - 450 3.5 AB037A No
4,4'-DDT 5/7 6.3 - 430 3.4 - 3.5 AT009B1-D No
Aldrin 1/7 3.1 1.8 - 22 AB036A No
Dieldrin 1/7 4 3.4 - 42 AB036A No
Endosulfan II 1/7 37 - 54 3.4 - 36 AT009B1-D No
Gamma-Chlordane 1/7 3.4 1.8 - 22 AB036A No
Heptachlor Epoxide 1/7 2.6 1.8 - 22 AB036A No
Inorganics (mg/kg)
Aluminum 7/7 2450 - 5050 NA AB035A Yes
Arsenic 7/7 1.5 - 4.5 NA AB036A Yes
Barium 9/9 5.7 - 188 NA AB039A Yes
Cadmium 3/9 0.07 - 2.7 1.1 - 1.2 AT009B1-D Yes
Calcium 7/7 3710 - 21800 NA AB036A No
Chromium 9/9 2.3 - 16.8 NA AB036A Yes
Copper 9/9 2.1 - 204 NA AB039A Yes
Iron 7/7 7330 - 19200 NA AT009B1-D Yes
Lead 9/9 1.2 - 54.9 NA AB036A Yes
Magnesium 7/7 2040 - 11200 NA AB036A No



TABLE 2-12

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA A3 - SURFACE SOIL (0 TO 5 FEET)

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Frequency Range Range Location Retained
of of of of for Further

Chemical Detection Detection Non Detects Maximum Evaluation?
Manganese 7/7 214 - 2060 NA AB039A Yes
Mercury 1/9 0.19 0.03 - 0.12 AT009B1-D Yes
Nickel 9/9 8.6 - 25.5 NA AB036A Yes
Potassium 6/7 216 - 305 1000 AT007A No
Selenium 1/7 0.82 0.63 - 0.73 AB036A No
Sodium 1/7 189 106 - 122 AB035A No
Vanadium 5/7 13.6 - 23.1 10.6 - 10.8 AB035A Yes
Zinc 9/9 8.1 - 80.8 NA AB037A No

Notes:
Shading indicates that the chemical exceeded 10 percent of Tier I soil reference value in the screening risk
evaluation and was retained for evaluation in the refined risk evaluation.
Individual cPAH compounds included in BaP equivalent concentration.
NA = Not applicable.

Associated Samples:
AB035A AB217A AB246A
AB036A AB218A AB246B
AB037A AB231A AB247A
AB039A AB233A AB248A
AB209A AB234A AB251A
AB209B AB234A-AVG AB252A
AB210A AB234A-D AB253A
AB211A AB235A AB254A
AB211B AB236A AB254A-AVG
AB212A AB237A AB254A-D
AB212B AB238A AT007A
AB213A AB239A AT008A
AB213A-AVG AB240A AT009B1
AB213A-D AB241A AT009B1-AVG
AB213B AB242A AT009B1-D
AB214A AB242B SB28-SCS-04
AB215A AB244A SB28-SCS-05
AB216A AB245A



TABLE 2-13

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA A4 - SURFACE SOIL (0 TO 5 FEET)

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Retained
of of of of for Further

Chemical Detection Detection Non Detects Maximum Evaluation?
Volatile Organics (ug/kg)
1,1,1-Trichloroethane 4/50 0.8 - 2 10 - 14 AB206B No
1,1,1-Trichloroethane 4/50 0.8 - 2 10 - 14 AB243B No
1,1,1-Trichloroethane 4/50 0.8 - 2 10 - 14 AT004B No
1,1,2,2-Tetrachloroethane 2/39 2 10 - 14 AB031A No
1,1,2,2-Tetrachloroethane 2/39 2 10 - 14 AT004B No
1,1,2-Trichloroethane 2/39 3 - 7 10 - 14 AT004B No
1,1-Dichloroethane 2/50 0.4 - 2 10 - 14 AB243B No
1,2-Dichloroethene (total) 22/50 1 - 14000 10 - 14 SA3-SCS-40-D Yes
Acetone 1/39 1200 5 - 69 AB038A No
Ethylbenzene 2/50 72 - 380 10 - 14 AB031A No
Tetrachloroethene 10/50 0.6 - 2700 10 - 13 AT004B No
Toluene 3/50 10 - 20 0.7 - 14 AT004B No
Trichloroethene 37/50 1 - 96000 10 - 12 SA3-SCS-40-D Yes
Xylenes, Total 2/39 550 - 2000 2 - 14 AT004B Yes
Semivolatile Organics (ug/kg)
2-Methylnaphthalene 3/20 170 - 3400 330 - 4100 AB031A No
Acenaphthene 7/31 23 - 3400 330 - 4100 AB032A No
Acenaphthylene 2/20 380 - 2600 330 - 4100 AB032A No
Anthracene 10/20 130 - 15000 330 - 4100 AB032A No
BaP Equivalent 19/31 188.34 - 60733 340 - 4100 AB032A Yes
Benzo(a)anthracene 16/31 130 - 43000 340 - 4100 AB032A No
Benzo(a)pyrene 15/31 120 - 41000 340 - 4100 AB032A No
Benzo(b)fluoranthene 18/31 22 - 46000 340 - 4100 AB032A No
Benzo(g,h,i)perylene 12/20 240 - 34000 350 - 4100 AB032A No
Benzo(k)fluoranthene 15/31 100 - 29000 340 - 4100 AB032A No
Bis(2-Ethylhexyl)phthalate 1/20 7200 330 - 3700 AT004B No
Carbazole 12/31 25 - 4900 330 - 4100 AB032A No
Chrysene 18/31 18 - 43000 340 - 4100 AB032A No
Dibenzo(a,h)anthracene 6/31 20 - 7700 330 - 4100 AB032A No
Dibenzofuran 4/20 55 - 5500 330 - 4100 AB032A No
Fluoranthene 15/20 250 - 160000 350 - 4100 AB032A Yes
Fluorene 7/20 110 - 8400 330 - 4100 AB032A No
Indeno(1,2,3-cd)pyrene 14/31 84 - 28000 340 - 4100 AB032A No
Naphthalene 1/20 950 330 - 4100 AB032A Yes
Phenanthrene 14/20 130 - 95000 350 - 4100 AB032A No
Pyrene 20/31 22 - 130000 340 - 4100 AB032A Yes
Total CPAH 19/31 22 - 237700 340 - 4100 AB032A No
Total PAH 20/31 44 - 678650 340 - 4100 AB032A No
Pesticides (ug/kg)
4,4'-DDD 12/20 11 - 2900 3.5 - 41 AT001A No
4,4'-DDE 12/20 22 - 1900 3.5 - 37 AT001A No
4,4'-DDT 13/20 18 - 1400 3.5 - 36 AT006A No
Alpha-Chlordane 2/20 2.8 - 36 1.7 - 45 AT001A No
Dieldrin 1/20 4 3.5 - 88 AB038A No
Endosulfan Sulfate 3/20 4.8 - 15 3.3 - 88 AB028A No
Endrin 2/20 8.7 - 14 3.3 - 88 AB034A No
Endrin Aldehyde 1/20 7.1 3.3 - 88 AT005A No
Gamma-Chlordane 1/20 3 1.7 - 45 AB026A No
Heptachlor Epoxide 1/20 30 1.7 - 45 AT001A No
delta-BHC 1/20 25 1.7 - 45 AT004B No



TABLE 2-13

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA A4 - SURFACE SOIL (0 TO 5 FEET)

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Frequency Range Range Location Retained
of of of of for Further

Chemical Detection Detection Non Detects Maximum Evaluation?
Inorganics (mg/kg)
Aluminum 20/20 2270 - 6830 NA AT003B Yes
Antimony 1/31 2.3 0.3 - 2.6 AB026A Yes
Arsenic 19/20 1.3 - 10.1 0.68 AB029A Yes
Barium 31/31 3.9 - 306 NA AB026A Yes
Cadmium 9/31 0.04 - 0.39 0.04 - 1.3 SA3-SCS-40 No
Calcium 20/20 4290 - 28200 NA AB033B No
Chromium 31/31 2.5 - 22.6 NA AB031A Yes
Copper 30/31 1.3 - 1900 4.5 AB026A Yes
Cyanide 4/31 0.16 - 4.6 0.1 - 3.2 AT006A No
Iron 20/20 5010 - 38100 NA AT003B Yes
Lead 31/31 0.86 - 274 NA AB028A No
Magnesium 20/20 1750 - 11600 NA AB034A No
Manganese 20/20 201 - 2050 NA AT002B Yes
Mercury 1/31 0.12 0.02 - 0.13 AB034A Yes
Nickel 28/31 3.5 - 32.3 8.2 - 9 AB026A No
Potassium 13/20 138 - 582 113 - 473 AT002B-D No
Selenium 1/20 1.3 0.61 - 0.77 AB026A No
Sodium 2/20 112 - 113 104 - 128 AB038A No
Vanadium 20/20 12.1 - 26.1 NA AT002A Yes
Zinc 31/31 5.5 - 489 NA AT001A No

Notes:
Shading indicates that the chemical exceeded 10 percent of Tier I soil reference value in the screening risk
evaluation and was retained for evaluation in the refined risk evaluation.
Individual cPAH compounds included in BaP equivalent concentration.
NA = Not applicable.

Associated Samples:
AB026A AB208A-AVG AT004A
AB027A AB208A-D AT004B
AB028A AB219A AT005A
AB029A AB220A AT006A
AB030A AB221A AT006B
AB031A AB224A SA3-SCS-40
AB032A AB226B SA3-SCS-40-AVG
AB033B AB227A SA3-SCS-40-D
AB034A AB227A-AVG SA3-SCS-42
AB038A AB227A-D SA4-SCS-43
AB203A AB228A SA4-SCS-44
AB203B AB229A SA5-SCS-023
AB204A AB243A SA5-SCS-024
AB204A-AVG AB243B SA5-SCS-024-AVG
AB204A-D AT001A SA5-SCS-024-D
AB204B AT002A SA5-SCS-025
AB205A AT002B SA6-SCS-21
AB206A AT002B-AVG SA6-SCS-22
AB206B AT002B-D SB20-SCS-037
AB207A AT003A SB20-SCS-038
AB208A AT003B



TABLE 2-14

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA E - SURFACE SOIL (0 TO 5 FEET)

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Retained
of of of of for Further

Chemical Detection Detection Non Detects Maximum Evaluation?
Volatile Organics (ug/kg)
1,2-Dichloroethene (total) 1/12 4 11 - 53 EB004A No
Acetone 1/12 120 10 - 84 EB004A No
Tetrachloroethene 2/12 2 11 - 53 EB203B No
Tetrachloroethene 2/12 2 11 - 53 EB207A No
Trichloroethene 7/12 0.7 - 31 11 - 53 EB203A No
Semivolatile Organics (ug/kg)
Acenaphthene 3/4 55 - 380 390 EB004A No
Anthracene 3/4 130 - 860 390 EB004A No
BaP Equivalent 3/4 775.93 - 4148.4 390 EB004A Yes
Benzo(a)anthracene 3/4 460 - 3300 390 EB004A No
Benzo(a)pyrene 3/4 460 - 2900 390 EB004A No
Benzo(b)fluoranthene 3/4 510 - 3400 390 EB004A No
Benzo(g,h,i)perylene 3/4 300 - 2000 390 EB004A No
Benzo(k)fluoranthene 3/4 340 - 2000 390 EB004A No
Carbazole 3/4 82 - 250 390 EB001A No
Chrysene 3/4 530 - 3400 390 EB004A No
Dibenzofuran 2/4 50 - 160 370 - 390 EB004A No
Fluoranthene 3/4 1200 - 7600 390 EB004A No
Fluorene 2/4 130 - 390 370 - 390 EB004A No
Indeno(1,2,3-cd)pyrene 3/4 300 - 1800 390 EB004A No
Phenanthrene 3/4 610 - 3100 390 EB004A No
Pyrene 3/4 1000 - 6600 390 EB004A No
Total CPAH 3/4 2600 - 16800 390 EB004A No
Total PAH 3/4 5895 - 37340 390 EB004A No
Pesticides (ug/kg)
4,4'-DDD 2/4 42 - 110 3.9 - 35 EB002A No
4,4'-DDE 3/4 69 - 700 3.9 EB001A No
4,4'-DDT 2/4 500 - 930 3.9 - 37 EB001A No
Inorganics (mg/kg)
Aluminum 4/4 3000 - 4620 NA EB003A Yes
Arsenic 4/4 0.97 - 3.5 NA EB004A Yes
Barium 4/4 37.4 - 62.9 NA EB003A No
Cadmium 1/4 2.3 1 - 1.2 EB004A No
Calcium 4/4 26300 - 41900 NA EB001A No
Chromium 4/4 8.9 - 28.3 NA EB004A Yes
Copper 4/4 13.6 - 176 NA EB004A Yes
Iron 4/4 8400 - 10700 NA EB004A Yes
Lead 4/4 5.4 - 292 NA EB004A No
Magnesium 4/4 5980 - 15000 NA EB002A No
Manganese 4/4 293 - 387 NA EB003A Yes
Nickel 4/4 12.4 - 26.7 NA EB004A No
Potassium 1/4 1090 1000 EB003A No
Sodium 3/4 129 - 921 104 EB003A No
Vanadium 4/4 13.8 - 21.2 NA EB003A Yes
Zinc 4/4 37.9 - 232 NA EB004A No



TABLE 2-14

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA E - SURFACE SOIL (0 TO 5 FEET)

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Notes:
Shading indicates that the chemical exceeded 10 percent of Tier I soil reference value in the screening risk
evaluation and was retained for evaluation in the refined risk evaluation.
Individual cPAH compounds included in BaP equivalent concentration.
NA = Not applicable.

Associated Samples:
EB001A EB206A EB209A
EB002A EB207A EB209B
EB003A EB208A EB210A
EB004A EB208A-AVG EB210A-AVG
EB203A EB208A-D EB210A-D
EB203B



TABLE 2-15

EXPOSURE POINT CONCENTRATIONS(1)

TYPICAL INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS
SUB AREAS A3, A4, & E - SURFACE SOIL (0 TO 5 FEET)

NIROP FRIDLEY, MINNESOTA

Exposure Unit
Chemicals Sub Area A3 Sub Area A4 Sub Area A4 Sub Area E

Excluding
Sample AB032

Volatile Organics Compounds (mg/kg)
1,1,1-Trichloroethane 0.012 NA NA NA
1,1-Dichloroethane 0.008 NA NA NA
1,2-Dichloroethene (total) 0.026 0.865 0.090 NA
2-Butanone ND NA NA NA
Ethylbenzene ND NA NA NA
Tetrachloroethene 0.025 NA NA NA
Toluene 0.009 NA NA NA
Trichloroethene 0.280 0.607 0.594 NA
Xylenes, Total 0.010 0.025 0.264 NA
Semivolatile Organics Compounds (mg/kg)
BaP Equivalent 1.73 (2) 5.62 3.01 4.15 (2)
Fluoranthene NA 44.9 14.2 NA
Naphthalene ND 0.948 ND NA
Pyrene NA 22.6 9.53 NA
Inorganics (mg/kg)
Aluminum 5050 (2) 4555 4620 4620 (2)
Antimony ND 1.40 1.41 NA
Arsenic 4.5 (2) 5.32 5.40 3.5 (2)
Barium 188 (2) 190 198 NA
Cadmium 1.65 (2) NA NA NA
Chromium 16.8 (2) 12.5 12.6 28.3 (2)
Copper 204 (2) 580 642 176 (2)
Iron 16200 (2) 17502 17946 10700 (2)
Lead 54.9 (2) NA NA NA
Manganese 2060 (2) 1275 1343 387 (2)
Mercury 0.125 (2) 0.061 0.061 NA
Nickel 25.5 (20 NA NA NA
Vanadium 23.1 (2) 19.3 19.6 21.2 (2)

Notes:
Includes all samples collected from a depth of 0 to 5 feet.
1 - Exposure point concentrations are the 95 percent UCL unless otherwise noted.
2 - There was an insufficient number of samples to calculate an UCL therefore the maximum
     detected concentration was used as the exposure point concentration.
ND - Identified as a COPC in screening analysis but was not detected in surface soil.
NA - Not applicable, not a COPC for this exposure unit.



TABLE 2-16

EXPOSURE POINT CONCENTRATIONS(1)

MAJOR INFREQUENT CONSTRUCTION WORKERS
NIROP FRIDLEY, MINNESOTA

Exposure Unit
Chemicals Sub Area A1 Sub Area A2 Sub Area A3 Sub Area A4 Sub Area B1 Sub Area B2 Sub Area D Sub Area E Sub Area F Other
Volatile Organics Summary (mg/kg)
1,1,1-Trichloroethane -- -- 2600 -- -- -- -- -- -- --
1,1-Dichloroethane -- -- 34 -- -- -- -- -- -- --
1,2-Dichloroethene (total) -- -- 1.8 14 -- -- -- -- -- --
2-Butanone -- -- 3500 -- -- -- -- -- -- --
Ethylbenzene -- -- 140 -- -- -- -- -- -- --
Tetrachloroethene -- -- 1200 -- -- -- -- -- -- --
Toluene -- -- 190 -- -- -- -- -- -- --
Trichloroethene -- 4.1 120 96 -- -- -- -- -- --
Xylenes, Total -- -- 580 28 -- -- -- -- -- --
Semivolatile Organics Summary (mg/kg)
Bap Equivalent -- 0.341 3.17 60.7 0.759 0.40 1.59 4.15 0.491 0.236
Fluoranthene -- -- -- 160 -- -- -- -- -- --
Naphthalene -- -- 2.7 1.1 -- -- -- -- -- --
Pyrene -- -- -- 130 -- -- -- -- -- --
Inorganics (mg/kg)
Aluminum 4190 5270 6370 6830 4580 3960 5420 4620 5920 --
Antimony -- -- 105 2.3 2.3 -- -- -- -- --
Arsenic 3.4 8.3 6.6 11.4 9.4 3 6 3.5 4.8 --
Barium -- 227 327 306 197 -- 129 -- 173 261
Cadmium -- -- 5.3 -- -- -- 4.3 -- -- --
Chromium 13.6 11.3 114 22.6 12.8 7.8 43.2 28.3 18.2 --
Copper 10.3 158 1290 1900 43.1 11.5 937 176 26.2 --
Iron 24300 18000 275000 38100 12300 9910 30100 14500 16200 --
Lead -- 143 453 274 -- -- 373 292 -- --
Manganese 927 2230 20700 5950 1560 747 1960 387 1610 --
Mercury -- -- 0.19 0.12 -- -- -- -- -- --
Nickel -- -- 142 -- -- -- -- -- -- --
Vanadium -- -- 32.9 26.1 24.6 -- 21.4 23.4 -- --

Notes:
1 - The exposure point concentration is the maximum detected concentration in surface and subsurface soil.
--   Chemical was not a COPC for this sub area.



TABLE 2-17

SUMMARY OF REFINED RISK ANALYSIS
TYPICAL INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS

SUB AREAS A3, A4, & E - SURFACE SOIL (0 TO 5 FEET)
NIROP FRIDLEY, MINNESOTA

Exposure Sub Area A3 Sub Area A4 Sub Area A4 Excluding Sub Area E Sub Area E Excluding
Scenario Sample AB032 Sample EB004
Typical Industrial Worker HQ < 0.2 HQ < 0.2 HQ < 0.2 Not Assessed Not Assessed

Screening analysis Screening analysis
indicated that the risks indicated that the risks

ICR = 6E-6 ICR = 2E-5 (cPAHs) ICR = 1E-5 were within acceptable were within acceptable
levels. levels.

Minor Frequent HQ < 0.2 HQ < 0.2 HQ < 0.2 HQ < 0.2 HQ < 0.2
Construction Worker

ICR = 8E-6 ICR = 2E-5 (cPAHs) ICR = 1E-5 ICR = 2E-5 (cPAHs) ICR = 8E-6

Notes:
Shading indicates that the estimated risks exceed MPCA acceptable levels (ICRs > 1E-5, HQs > 0.2) for chronic exposures.
cPAH = Carcinogenic PAHs (BaP equivalent concentration).



TABLE 2-18

MAJOR CONTRIBUTORS TO CANCER RISK AND HAZARD INDICES
TYPICAL INDUSTRIAL WORKERS

NIROP FRIDLEY, MINNESOTA

Sub Area A3 - Subsurface Soil
Sub Area A4 - Surface Soil

Chemical Sample Depth Concentration Units ICR HQ
BaP Equivalents AB032A 1 - 3 60,733 ug/kg 2E-04 NA

Notes:
ICR = Incremental cancer risk.
HQ = Hazard Quotient.



TABLE 2-19

MAJOR CONTRIBUTORS TO CANCER RISK AND HAZARD INDICES
MINOR FREQUENT CONSTRUCTION WORKERS

NIROP FRIDLEY, MINNESOTA

Sub Area A4 - Surface Soil
Chemical Sample Depth Concentration Units ICR HQ
BaP Equivalents AB032A 1 - 3 60,733 ug/kg 2E-04 NA

Sub Area E - Surface Soil
Chemical Sample Depth Concentration Units ICR HQ
BaP Equivalents EB004A 1 - 3 4,148 ug/kg 1E-05 NA

Notes:
ICR = Incremental cancer risk.
HQ = Hazard Quotient.



TABLE 2-20

SUMMARY OF REFINED RISK ANALYSIS
MAJOR INFREQUENT CONSTRUCTION WORKERS

NIROP FRIDLEY, MINNESOTA

Exposure Estimated Risk
Scenario Sub Area A1 Sub Area A2 Sub Area A3 Sub Area A4 Area B1 Area B2 Area D Area E Area F Other
Major Infrequent HQ < 1 HQ < 1 HQ > 1 Antimony, Iron HQ < 1 HQ < 1 HQ < 1 HQ < 1 HQ < 1 HQ < 1 HQ < 1
Construction Worker Manganese, 2-Butanone,

PCE, 1,1,1-TCA, Toluene,
Xylenes

ICR = 1E-7 ICR = 5E-7 ICR = 2E-5 (1,1-DCA, 
PCE, TCE)

ICR = 2E-5 (TCE, 
cPAHs)

ICR = 5E-7 ICR = 2E-7 ICR = 6E-7 ICR = 1E-6 ICR = 3E-7 ICR = 5E-8

Notes:
Screening evaluation is based on the maximum detected concentration of all soil samples collected in each sub area.
Shading indicates that the estimated risks exceed MPCA acceptable levels (ICRs > 1E-6, HQs > 1) for subchronic exposures.
ICR = Incremental cancer risks.
HQ = Hazard Quotient.
1,1-DCA = 1,1-Dichloroethane.
PCE = Tetrachloroethane.
TCE = Trichloroethene.
1,1,1-TCA = 1,1,1-Trichloroethane.
cPAHs = Carcinogenic PAHs (BaP equivalent concentration).



TABLE 2-21

MAJOR CONTRIBUTORS TO CANCER RISK AND HAZARD INDICES
MAJOR INFREQUENT CONSTRUCTION WORKER

NIROP FRIDLEY, MINNESOTA

Sub Area A3 - All Soil
Chemical Sample Depth Concentration Units ICR HQ
1,1,1-Trichloroethane(1 AT009D1 8 - 10 2,600,000 ug/kg NA 6
1,1-Dichloroethane AT009D1 8 - 10 34,000 ug/kg 1E-06 0.04
2-Butanone AT009D1 8 - 10 3,500,000 ug/kg NA 3
Tetrachloroethene(1, 2) AT009D1 8 - 10 1,200,000 ug/kg 1E-05 0.8
Toluene AT009D1 8 - 10 190,000 ug/kg NA 0.8
Trichloroethene(1) AT009D1 8 - 10 120,000 ug/kg 4E-06 NA

AB043D 8 - 10 69,000 ug/kg 2E-06 NA
Xylenes(1) AT009D1 8 - 10 580,000 ug/kg NA 6
Antimony AT008D-D(3) 8 - 10 105 mg/kg NA 2

AT008D 8 - 10 22.5 mg/kg NA 0.4
Iron(1, 2) AT007C 6 - 8 275,000 mg/kg NA 9
Manganese(1, 2) AT007C 6 - 8 20,700 mg/kg NA 0.9

Sub Area A4 - All Soil
Chemical Sample Depth Concentration Units ICR HQ
BaP Equivalents AB032A 1 - 3 60,733 ug/kg 1E-05 NA

AB030A 1 - 3 10,410 ug/kg 2E-06 NA
AT001A 1 - 3 10,361 ug/kg 2E-06 NA

Trichloroethene SA3-SCS-40-D(4) 3 - 5 96,000 ug/kg 3E-06 NA
SA3-SCS-40 3 - 5 0.11 ug/kg 4E-09 NA

AT004B 3 - 5 47,000 ug/kg 2E-06 NA

Notes:
ICR = Incremental cancer risk.
HQ = Hazard Quotient.
1 - Chemical would also be a concern if subsurface soil at this location would be accessed by an industrial 
     worker.
2 - Chemical would also be a concern if subsurface soil at this location would be accessed by the minor 
     frequent construction worker.
3 - Sample AT008D-D is a duplicate to sample AT008D.
4 - Sample SA3-SCS-40-D is a duplicate to sample SA3-SCS-40.
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3.0  SUMMARY/CONCLUSIONS 

The following item summarize the results of the HHRA for OU2. 

 

• The results of the screening analysis indicated that HQs and/or ICRs for residential receptors 

exceeded MPCA and EPA risk acceptable levels at all sub areas with the exception of the "Other" 

sub area. 

 

• HQs and ICRs for typical industrial workers exposed to surface soil and subsurface soil were within 

MPCA and EPA acceptable risk levels for all sub areas with the exception of subsurface soil at sub 

area A3 and surface soil at sub area A4.  Tetrachloroethane, 1,1,1-trichloroethane, and xylenes in 

sample AT009D1 (8 to 10 feet bgs) and iron and manganese in sample AT007C (6 to 8 feet bgs) 

were the major contributors to the risk for subsurface soil at A3.  The ICR for typical industrial workers 

exposed to surface soil at sub area A4 slightly exceeded the MPCA acceptable risk level but was 

within EPA's target risk range.  Carcinogenic PAHs at boring AB032A (1 to 3 feet bgs) were the major 

contributor to the risk in surface soil at sub area A4.  

 

• HQs and ICRs for minor frequent construction workers exposed to surface soil and subsurface soil 

were within MPCA and EPA acceptable risk levels for all sub areas with the exception of subsurface 

soil at sub area A3, surface soil at sub area A4, and surface soil at sub area E.  Carcinogenic PAHs 

in sample AB043D (8 to 10 feet bgs); tetrachloroethene and 1,1,1-trichloroethane in sample AT009D1 

(8 to 10 feet bgs); and manganese in sample AT007C (6 to 8 feet bgs) were the major contributors to 

the risk for subsurface soil at sub area A3.  The ICRs for minor frequent construction workers 

exposed to surface soil at sub areas A4 and E slightly exceed the MPCA acceptable risk level, 

although the ICRs were within EPA's target risk range.  Carcinogenic PAHs at sampling location 

AB032A (1 to 3 feet bgs) in sub area A4 and EB004 A (1 to 3 feet bgs) in sub area E were the major 

contributors to the ICR. 

 

• HQs and/or ICRs for major infrequent construction workers exposed to surface soil and subsurface 

soil were within MPCA and EPA acceptable risk levels for all sub areas with the exception of sub 

areas A3 and A4.  Antimony, 2-butanone, 1,1-dichloroethane, iron, tetrachloroethene, 

1,1,1-trichloroethane, trichloroethene, and xylenes were the major contributors to the risk at sub area 

A3.  Carcinogenic PAHs and trichloroethene were the major contributors to the risk at sub area A4. 
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• Based on the results of the risk assessment, sub areas A1, A2, B1, B2, D, F, and "Other" are not a 

concern under industrial/restricted commercial use. 

 

• In sub area A3 contamination in the vicinity of sample locations AT009, AT007, and AB042 at depths 

of approximately 6 to 10 feet bgs were mainly responsible for exceedances of the acceptable risk 

levels.  These sample locations are located in the vicinity of where the drum removal occurred during 

the OU2 field investigation and where a decontamination pad exists. 

 

• In sub area A4 contamination in the vicinity of sample locations AB032 and AT001 at depths of less 

than 3 feet bgs and AT004 at depths of 3 to 5 feet were mainly responsible for exceedances of the 

acceptable risk levels. 

 

• In sub area E contamination in the vicinity of sample location EB004 at a depth of 1 to 3 feet bgs was 

mainly responsible for exceedances of the acceptable risk levels. 

 

• Based on the bulleted results above residual contamination in sub areas A1, A2, B1, B2, D, F and 

"Other" are not of concern if the land use is limited to industrial/restricted commercial use.  In the 

remaining sub areas (i.e., A3, A4, and E) localized areas of contamination (i.e., hot spots) result in 

potential risk levels that exceed levels of concern. 

 

• In sub area A3, VOC contamination in the vicinity of sample locations AT009 and AB043 at depths of 

8-10 feet bgs and iron at AT007 at depths of 6-8 feet bgs are largely responsible for the risk 

exceedances.  These sampling locations are located in and near the area where drum removal 

occurred and where a decontamination pad exists.  Examination of these samples indicates a 

localized area with significantly elevated levels of contamination.  For example, at AT009 the 

concentrations of 1,1,1-trichloroethane, 1,1-dichloroethane, 2-butanone, tetrachloroethene, toluene, 

trichloroethene, and xylenes correspond to ICR 15 times higher than the acceptable target risk level 

and hazard indices from approximately 3-14 times the target risk level.  The concentrations of these 

contaminants at this location are also significantly (11-360 times) higher than the next highest 

concentration in sub area A3 suggesting a hot spot of contamination.  In addition, the concentrations 

of 1,1,1-trichloroethane, tetrachloroethene, and xylenes exceed the default soil saturation limit 

suggesting that free product may be present.  Removal of these sampling data points and 

recalculation of the 95 percent UCL mean exposure concentration produces risks within target risk 

levels. 
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• In sub area A4, cPAH contamination at AB032 at a depth of 1-3 feet bgs is largely responsible for the 

risk exceedance.  Examination of this location indicates a localized area with significantly elevated 

levels.  The concentration of cPAHs (as BaP equivalents) at this location corresponds to risk levels 

10-20 times higher than the acceptable target risk level.  The concentration is six times higher than 

the next highest concentration in sub area A4.  Removal of this sampling data point and recalculation 

of the 95 percent UCL mean exposure concentration produces risks within target risk levels. 

 

• In sub area E the number of sampling data points was insufficient to calculate a 95 percent UCL of 

the mean and therefore maximum concentrations were utilized as exposure concentrations in the 

refined risk assessment.  Carcinogenic PAHs (as BaP equivalents) at sample location EB004 at a 

depth of 1-3 feet bgs is largely responsible for the risk exceedance.  This concentration of cPAHs (as 

BaP equivalents) corresponds to approximately 1.5 times the target risk and is approximately two 

times higher than the next highest concentration in sub area E.  Based on the limited data available 

EB004 does not appear to be a hot spot and the risk level associated with this specific location 

slightly exceeds the target risk. 
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TABLE 1 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A 1 
NIROP FRIDLEY, MINNESOTA 

SITE: A1 A1 A1 A1 A1 A1 A1 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil AB040 AB040 AB041 AB041 AB042 AB042 AB042 
SAMPLE NUMBER: Risk AB040A AB040D AB041 A AB041C AB042A AB042G AB042G-D 
DEPTH (FEET): Value 1 - 3 8 -10 1-3 6-8 1 - 3 16 -18 16 -18 
SAMPLE DATE: 06/15/92 06/15/92 06/08/92 06/08/92 06/09/92 06/09/92 06/09/92 

8000 2 10 U 12 U 11 U 11 U 10 U 10 U 
320000 11 U 4 U 2700 2600 1000 600 650 
200000 3 10 U 12 U 11 U 11 U 10 U 10 U 
110000 5 10 U 12 U 11 U 11 U 10 U 10 U 

NA 
NA 

IRON 7000 

Miscellaneous Parameters m 
TOTAL ORGANIC CARBON NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. Page 1 of 1 9/12/01 



TABLE 2 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

SITE: A2 
OPERABLE UNIT: Residential OU2 
LOCATION: Soil AB024 
SAMPLE NUMBER: Risk AB024A 
DEPTH (FEET): Value 1-3 
SAMPLE DATE: 06/09/92 

8000 11 U 
320000 18 U 
72000 11 U 
29000 11 U 

NA 140 
NA 120 
NA 130 
NA 87 
NA 150 

1080000 290 
NA 180 

890000 290 
NA 627 
NA 1387 

2000 148.02 

56000 3.6 U 
40000 3.6 U 
15000 4.5 

26000 5270 
10 4.7 

1200 87.5 
NA 8180 
71 11.3 

COPPER 100 158 
IRON 7000 12800 
LEAD 
MAGNESIUM 

NICKEL 
VANADiUM 
ZINC 
Miscellaneous Parameters m 
TOTAL ORGANIC CARBON 

NA - Nt .Iable. 
Shading indicates concentration exceeds the SRV. 

143 
2400 
873 
12.4 
18.6 
141 

OPERABLE UNIT 2 - SUB.AREA A2 
NIROP FRIDLEY, MINNESOTA 

A2 A2 A2 A2 
OU2 OU2 OU2 OU2 

AB024 AB025 AB025 AB201 
AB024G AB025A AB025B AB201A 
16 -18 1-3 3-5 1-3 

06/09/92 06/09/92 06/09/92 07108/92 

11 U 54 U 1500 U 11 U 
72 U 25 U 1500 U 12 U 
1.1 U 54 U 1500 U 11 U 

·11 U 920 4100 11 U 

350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 

3.5 U 4.8 4.4 
3.5 U 9.6 5.3 
3.5 U 28 14 

1470 3010 4990 
1.4 1.9 8.3 

10.4 U 43.6 
25900 11700 

4.2 7.5 
4.5 U 11.1 
4160 
1.8 5.1 

7830 3950 
230 397 
24.2 10.7 
10.9 12.9 
12 17.6 

Page 1 of 2 

A2 A2 A2 A2 A2 A2 
OU2 OU2 OU2 OU2 OU2 OU2 

AB201 AB202 AB202 AB222 AB222 AB222 
AB201H AB202A AB202B AB222A AB222A- AB222C 
18-20 1-3 3-5 1-3 1-3 6-8 

07108/92 07108192 07108/92 07109/92 07109/92 07109192 

10 U 10 U 2 11 U 11 U 10 U 
12 U 7 U 6 U 6 U 15 U 410 
10 U 10 U 25 26 35 3 
10 U 0.9 360 75 85 5 

9/12101 



TABLE 2 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A2 
NIROP FRIDLEY, MINNESOTA 

SITE: A2 A2 A2 A2 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 
LOCATION: Soil AB223 AB223 AB230 AB230 
SAMPLE NUMBER: Risk AB223A AB223C AB230A AB230B 
DEPTH (FEET): Value 1 - 3 6-8 1 - 3 3-5 
SAMPLE DATE: 07/09/92 07/09/92 07/10/92 07/10/92 

8000 11 U 12 U 11 U 11 U 
320000 36 U 170 6 U 6 U 
72000 11 U 0.7 1 4 
29000 89 150 11 U 2 

COPPER 100 
IRON 7000 

NA • Not available. 
Shading indicates concentration exceeds the SRV. Page 2 of 2 9112101 



TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

SITE: A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soli AB035 AB036 AB036 AB037 AB037 AB039 AB039 AB039 AB043 AB044 
SAMPLE NUMBER: Risk AB035A AB036A AB036H AB037A AB037D AB039A AB039H AB039H- AB043H AB044D 
DEPTH (FEET): Value 1-3 1 - 3 18 - 20 1-3 8 -10 1 - 3 18 - 20 18 - 20 18 - 20 8 -10 
SAMPLE DATE: 06110/92 06115/92 06/15/92 06/10/92 06/10/92 06/10/92 06/10/92 06/10/92 07120192 07120/92 

TETRACHLOROETHENE 72000 
TOLUENE 107000 
TRICHLOROETHENE 29000 
XYLENES, TOTAL 110000 

k 
1200000 360 U 120 360 U 160 340 U 380 U 350 U 350 U 1900 U 1400 U 1900 U 
7880000 360 U 330 360 U 370 340 U 380 U 350 U 350 U 660 1400 U 1900 U 

NA 360 U 860 360 U 1300 340 U 380 U 350 U 350 U 2100 1400 U 1900 U 
NA 360 U 720 360 U 1200 340 U 380 U 350 U 350 U 1700 1400 U 1900 U 
NA 360 U 690 360 U 1200 340 U 380 U 350 U 350 U 1800 1400 U 1900 U 
NA 360 U 340 360 U 870 340 U 380 U 350 U 350 U 1100 1400 U 1900 U 
NA 360 U 580 360 U 1200 340 U 380 U 350 U 350 U 1400 1400 U 1900 U 

570000 360 U 720 U 360 U 360 U 340 U 380 U 350 U 350 U 1700 1400 U 1300 
700000 360 U 720 U 360 U 240 340 U 380 U 350 U 350 U 1900 U 1400 U 1900 U 

NA 360 U 850 360 U 1500 340 U 380 U 350 U 350 U 2100 1400 U 1900 U 
58000 360 U 110 360 U 360 U 340 U 380 U 350 U 350 U 1900 U 1400 U 1900 U 

1080000 110 2000 360 U 3000 340 U 380 U 350 U 350 U 4400 1400 U 970 
850000 360 U 240 360 U 170 340 U 380 U 350 U 350 U 1900 U 1400 U 1900 U 

NA 360 U 370 360 U 830 340 U 380 U 350 U 350 U 1100 1400 U 1900 U 
10000 360 U 720 U 360 U 360 U 340 U 380 U 350 U 350 U 1900 U 1400 U 1900 U 

NA 360 U 1900 360 U 1800 340 U 380 U 350 U 350 U 2700 1400 U 660 
1100000 360 U 1300 360 U 360 U 340 U 380 U 350 U 350 U 1100 1400 U 1000 
890000 120 1600 360 U 3000 340 U 380 U 350 U 350 U 5100 1400 U 1300 

NA 360 U 4070 360 U 7230 340 U 380 U 350 U 350 U 10200 1400 U 1900 U 
NA 230 10360 360 U 16430 340 U 380 U 350 U 350 U 24160 1400 U 2930 

BAP EQUIVALENTS 2000 360 U 1278.65 360 U 1726.5 340 U 380 U 350 U 350 U 1400 U 1900 U 
Pesticldes/PCBs u 
4,4'-000 56000 3.6 U 130 3.6 U 220 3.4 U 3.8 U 3.5 U 3.5 U 190 3.5 U 170 
4,4'-00E 40000 21 120 3.6 U 450 3.4 U 8.5 3.5 U 3.5 U 180 3.5 U 140 
4,4'-01"'''' 15000 32 130 3.~ II 400 3.4 U 6.3 3.5 U 3.5 U 270 3.5 U 200 

NA - N. .ilable. 
Shading indicates concentration exceeds the SRV. Pagel of 20 9/12101 



SITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
SAMPLE DATE: 

Miscellaneous Parameters m 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDES 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

Residential 
Soil 
Risk 

Value 

NA 
NA 
NA 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 

1800 12000 1600 16000 180 

Page 2 of 20 

1300 730 

A3 
OU2 

AB039 

A3 
OU2 

AB043 
ADIJ"~ln-U AB043D 

8 -10 

100 9800 

A3 
OU2 

AB043 
AB043H 
18 - 20 

370 

A3 

12000 

9/12/01 



TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

SITE: A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil AB044 AB209 AB209 AB210 AB210 AB211 AB211 AB212 AB212 AB213 AB213 
SAMPLE NUMBER: Risk AB044H AB209A AB209B AB210A AB210D AB211A AB211B AB212A AB212B AB213A AB213A-
DEPTH (FEET): Value 18-20 1-3 3-5 1 - 3 8 -10 1-3 3-5 1-3 3-5 1-3 1 - 3 
SAMPLE DATE: 07120/92 07/23/92 07123192 07/23/92 07/23192 07/23/92 07/23192 07124/92 07/24/92 07123192 07123192 

• 1111 63 11 U 3 11 U 10 U 8 11 U 11 U 11 U 2 5 
1,1,2-TRICHLOROETHANE 9000 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11 U 11 U 15 U 12 U 
1,1-0ICHLOROETHANE 34000 22 11 U 12 U 2 10 U 2 11 U 11 U 11 U 15 U 12 U 
1,2-0ICHLOROETHANE 4000 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11U 11 U 15 U 12 U 
1,2-0ICHLOROETHENE TOTAL 8000 730 11 U 6 48 2 16 1 2 13 2 6 

, . 
• "" I 54 U 11 U 10 U 15 U 9 U 9 U 11 U 10 U 12 U 11 U 10 U 

2-HEXANONE NA 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11 U 11 U 15 U 12 U 
4-METHYL-2-PENTANONE NA 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11 U 11 U 15 U 12 U 
ACETONE 320000 430 U 9 U 7 U 64 U 13 U 9 U 10 U 9 U 12 U 12 U 10 U 
BENZENE 1500 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11 U 11 U . 15 U 12 U 
ETHYLBENZENE 200000 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11 U 11 U 15 U 12 U 
TETAACHLOAOETHENE 72000 590 11 U 3 11 U 10 U 11 U 11 U 11 U 2 2 4 
TOLUENE 107000 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11 U 11 U 15 U 12 U 
TRICHLOROETHENE 29000 2300 0.8 29 1 3 120 1 2 21 35 90 
XYLENES, TOTAL 110000 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11 U 11 U 15 U 12 U 

1200000 350 U 
7880000 350 U 

NA 350 U 
NA 350 U 
NA 350 U 
NA 350 U 
NA 350 U 

570000 350 U 
700000 350 U 

NA 350 U 
58000 350 U 

1080000 350 U 
850000 350 U 

NA 350 U 
10000 350 U 

NA 350 U 
1100000 350 U 
890000 350 U 

NA 350 U 
NA 350 U 

BAP EQUIVALENTS 2000 350 U 
PesticldeslPCBs u 

r4",4'-000 T 56000 3.5 U I 
14,4'-00E I 40000 3.5 U I 
~r I 15000 3.5 U .' -

NA - Nt Ailable. 
Shading indicates concentration exceeds the SRV. Page 3 of 20 9/12101 



ISITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
ISAMPLE DATE: 
IALDRIN 
IDELTA-BHC 
InlFI nRIN 
IEN,",()~III 1=4N II 
1r,/1UUA_r.HI ORDANE 
IHEPTAr.HI ()R EPOXIDE 

1""" : (mg/kal 
IALUMINUM 
r'l~"h'JI 

ARSENIC 
R4RIIIM 

CADMIUM 
CALCIUM 
[~OI:{'jl'J"'1 

iCOBALT 
Lft'j:,!:,!' 

Residential 
Soil 
Risk 
Value 

1000 
NA 
800 
NA 
NA 
400 

26000 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 

AB044 AB209 AB209 AB210 AB210 
AB044H AB209A AB209B AB210A AB210D 
18 - 20 1-3 3-5 1 - 3 8 -10 

07120/92 07/23/92 Ufl,e;':>/~,e; 07/23/92 07/23/92 
1.8 U 
1.8 U 
3.5 U 
3.5 U 
1.8 U 
1.8 U . 

1010 
.- 2.1 U 

10 3.2 
1200 10.5 U 
35 1.1 U 
NA 19600 
1- 3.6 

2000 10.5 U 
11_ 4.2 U 

~2.6U 3220 
2.2 

~N~~II 1M NA 4920 
439 

MERCURY 0.7 0.11 U 
NICKEL 520 13.1 
POTA~~IIIM NA 1000 U 
~FI FNIlIM 170 0.63 U 
SILVER 170 2.1 U 
~()nIlIM NA 105 U 
VANADIUM 210 10.5 U 
ZINC 8700 10.5 
Mi us 'all ...... '''' (mglkg) 
SULFATE NA 
TOTAL 08GANIC r.4~R()N NA 830 16000 11000 6300 140 
TOTAL ORGANIC 1-14 InF~ NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. Page 4 of 20 

A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AB211 AB211 AB212 AB212 AB213 AB213 
AB211A AB211B AB212A AB212B AB213A AB213A-[ 

1-3 3-5 1-3 3-5 1 - 3 1-3 
07/23/92 07/23192 07/24192 07124/92 07123192 07123192 

4700 5600 1500 16000 4400 14000 

9/12101 



TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

SITE: A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soli AB213 AB214 AB214 AB215 AB215 AB216 AB216 AB217 AB217 AB218 AB218 
SAMPLE NUMBER: Risk AB213B AB214A AB214C AB215A AB215H AB216A AB216D AB217A AB217D AB218A AB218H 
DEPTH (FEET): Value 3-5 1-3 6-8 1-3 18 - 20 1 - 3 8 -10 1-3 8 -10 1-3 18 - 20 
SAMPLE DATE: 07/23192 07128/92 07/28192 07/09/92 07/09/92 07/13/92 07/13192 07/13/92 07/13192 07124/92 07124192 

E 
TETRACHLOROETHENE 72000 
TOLUENE 107000 
TRICHLOROETHENE 29000 
XYLENES, TOTAL 110000 

k 
1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

BAP EQUIVALENTS 2000 
PestlcldeslPCBs u 
4,4'-000 56000 
4,4'-00E 40000 
4,4'-or- 15000 

NA - Nt.. ..ilable. 
Shading indicates concentration exceeds the SRV. Page 5 of 20 9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
ALDRIN 1000 
DELTA-BHC NA 
DiELDRIN 800 
ENDOSULFAN II NA 
GAMM~-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 

(mg/kg) 
IALUMINUM I 26000 
'!'~"I ~-
AR~FNIr. 10 
BARIUM 1200 
CADMIUM 35 
CALCIUM NA 

';~~~ ~l 
lei-J:.I:.I=!: 

~ m::iM NA 

MERCURY 0.7 
NICKEL 520 
POTA~~IIIM NA 
~FI FNIUM 170 
SILVER 170 
~onlilM NA 
VANAnlllM 210 
ZINC 8700 
Miscellaneous Parameters (mg/kg) 
SULFATE NA 
TOTAL ORGANIC CARBON NA 
TOTAL ORGANIC HAliDES NA 

NA - Not available. 
Shadinq indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 

AB213 AB214 AB214 AB215 AB215 
AB213B AB214A AB214C AB215A AB215H 

3-5 1 - 3 6-8 1-3 18 - 20 
07123192 07128/92 07/28/92 07/09/92 07/09/92 

6800 12000 16000 3600 2500 

Page 6 of 20 

A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AB216 AB216 AB217 AB217 AB218 AB218 
AB216A AB216D AB217A AB217D AB218A AB218H 

1 - 3 8 -10 1-3 8 -10 1-3 18 - 20 
07/13/92 07/13/92 07/13192 07/13192 07124/92 07124192 

12000 360 8600 9100 4600 260 

9/12101 



TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

SITE: A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil AB231 AB231 AB233 AB233 AB234 AB234 AB234 AB235 AB235 AB236 AB236 
SAMPLE NUMBER: Risk AB231A AB231H AB233A AB233H AB234A AB234A- AB234D AB235A AB235H AB236A AB236H 
DEPTH (FEET): Value 1-3 18- 20 1 - 3 18 - 20 1 - 3 1-3 8 -10 1-3 18 - 20 1 - 3 18-20 
SAMPLE DATE: 07/14/92 07/14/92 07/14/92 07/14/92 07/15/92 07/15/92 07/15/92 07/15/92 07/15/92 07/15192 07/15192 

. "" 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 2 11 U 11 U 
1,1,2-TRICHLOROETHANE 9000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
1 , 1-0ICHLOROETHANE 34000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
1,2-0ICHLOROETHANE 4000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
1,2-0ICHLOROETHENE TOTAL 8000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 1 11 U 11 U 

• • . ""I 7 U 13 U 11 U 10 U 15 U 10 U 12 U 10 U 10 U 12 U 11 U 
2-HEXANONE NA 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
4-METHYL-2-PENTANONE NA 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
ACETONE 320000 5 U 15 U 5 U 27 U 10 U 7 U 88 U 7 U 11 U 9 U 17 U 
BENZENE 1500 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
ETHYLBENZENE 200000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
TETRACHLOROETHENE 72000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
TOLUENE 107000 11 U 1 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
TRICHLOROETHENE 29000 18 7 33 10 3 4 3 10 71 23 14 
XYLENES,TOTAL 110000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 

u k 
1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

BAP EQUIVALENTS 2000 
PestlcldeslPCBs u 
4,4'-000 56000 
4,4'-00E 40000 
4,4'-or- 15000 

NA - Nc. ... lIable. 
Shading indicates concentration exceeds the SRV. Page 7 of 20 9/12101 



ISITE: 
IOPERABLE UNIT: Residential 
I LOCA' : Soil 
I~AMDI s:: NUMBER: Risk 
I DEPTH (FEET): Value 
I~AMDI s:: DATE: 

IALDRIN 1000 
IDELTA-BHC NA 
IDIELDRIN 800 
:r\luu~ULFAN II NA 

IGAMr-AA-r.HI OI=\DANE NA 
IHEPTACHLOR tl"'U.II.lUt 400 
"'U'l:/G'""" (mglkg) 
IALUMINUM 26000 
r!'~"h'jl']~1 i~_ 

IARSENIC 10 
IRARllIM 1200 
ICADMIUM 35 
1r.41 r.IIIM NA 
IIHI: lim I llJi'j I 

I COBALT 2000 
11i1]:.I: 

~ ~ NA 
I~: 

\,u:Rr.URY 0.7 
INICKEL 520 
'ull\~;:iIUM NA 

I!=:FI FNIlIM 170 
ISILVER 170 
ISODIUM NA 
IVANADIUM 210 
IZINC .8Z(j0 
Miscellaneous Parameters (mglkg) 
SULFATE NA 
TOTAL ORGANIC CARBON NA 
TOTAL ORGANIC HALIDES NA 

NA - Not available. 
Shadina indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 

AB231 AB231 AB233 AB233 AB234 
AB231A AB231H AB233A AB233H AB234A 

1-3 18 - 20 1-3 18-20 1-3 
07/14/92 07/14/92 07114192 07/14/92 07/15/92 

10000 4800 7400 1600 8200 

Page 8 of 20 

A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AB234 AB234 AB235 AB235 AB236 AB236 
A~?"MA_r AB234D AB235A AB235H AB236A AB236H 

1 - 3 8 -10 1-3 18-20 1-3 18 - 20 
07/15/92 07/15/92 07/15/92 07/15/92 07/15192 07/15/92 

12000 3100 7700 2400 7400 2100 

9/12/01 



TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

SITE: A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soli AB237 AB237 AB238 AB238 AB238 AB239 AB239 AB240 AB240 AB241 AB241 
SAMPLE NUMBER: Risk AB237A AB237C AB238A AB238H AB238H- AB239A AB239G AB240A AB240H AB241 A AB241C 
DEPTH (FEET): Value 1 - 3 6-8 1 - 3 18 - 20 18-20 1-3 16 -18 1-3 18-20 1-3 6-8 
SAMPLE DATE: 07127/92 07/27/92 07/27192 07/27/92 07/27/92 07127192 07/27/92 07127192 07127192 07127192 07127192 

• 1111 11 U 11 U 11 U 11 U 12 U 11 U 1 11 U 11 U 4 10 U 
1,1,2-TRICHLOROETHANE 9000 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 
1,1-DICHLOROETHANE 34000 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 1 10 U 
1,2-DICHLOROETHANE 4000 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 
1,2-DICHLOROETHENE 8000 5 7 11 U 11 U 12 U 5 3 11 U 1 14 10 U 

, . • 11111 11 U 10 U 9 U 10 U 7 U 11 U 12 U 10 U 13 U 9 U 9 U 
2-HEXANONE NA 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 
4-METHYL-2-PENTANONE NA 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 
ACETONE 320000 9 U 8 U 6 U 17 U 16 U 11 U 16 U 8 U 20 U 7 U 7 U 
BENZENE 1500 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 
ETHYLBENZENE 200000 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 
TETRACHLOROETHENE 72000 11 U 3 11 U 11 U 12 U 11 U 2 11 U 11 U 11 U 10 U 
TOLUENE 107000 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 
TRiCHLOROETHENE 29000 16 18 11 U 2 4 6 19 3 10 73 10 U 
XYLENES, TOTAL 110000 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 

1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

BAP EaUIVALENTS 2000 
PestlcideslPCBs u 
4;4'-000 56000 
4,4'-DDE 40000 
4,4'-DDT 15000 

NA - Nl ,Iable. 
Shading indicates concentration exceeds the SRV. Page lJ of 20 9/12101 



ISITE: 
IOPERABLE UNIT: Residential 
ILOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
[p.LDRIN 1000 
IDEL-II\-CMv NA 
11FI nRIN 800 
IEN,....n~11I FAN II NA 

;AMMA. ~HI ORrlANF NA 
IHEPTN~I-II nR EPOXIDE 400 

-" (mg/kg) 
IALUMINUM 26000 
r!l.'11 

!AII~FNlr 10 
IBARIUM 1200 

:AnMIlIM 35 
ICALCIUM NA 

101: 1:1.11,,111 

::OBALT 2000 
I!..I:.I:.I: 

~ :MAr.:NFl=lIUM NA 
'!1~1 ::h'"1: 

MERCURY 0.7 
NICKEL 520 
POTA~~IIIM NA 
SELENIUM 170 
SILVER 170 
~nnlllM NA 
V,ANAnIlIM 210 
ZINC 8700 
M ,,,,. .. 11 "" ••• ,,, .'" , (mg/kg) 
SULFATE NA 
TOTAL :lRr.ANI( CARBON NA 
TOTAL ORr.:ANlr HALIDES NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 

AB237 AB237 AB238 AB238 AB238 
AB237A AB237C AB238A AB238H AB238H-C 

1-3 6-8 1-3 18 - 20 18 - 20 
07/27/92 07/27/92 07/27/92 07/27/92 07/27/92 

2500 510 2900 3100 1800 
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A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AB239 AB239 AB240 AB240 AB241 AB241 
AB239A AB239G AB240A AB240H AB241A AB241C 

1 - 3 16 -18 1 - 3 18 - 20 1 - 3 6-8 
07127192 07127/92 07127/92 07127/92 07127/92 07127192 

16000 1300 6200 1700 5200 980 

9/12101 



TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 A3 A3 A3 A3 
Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 

Soli AB242 AB242 AB244 AB244 AB244 AB245 AB245 AB246 AB246 AB247 AB247 
Risk AB242A AB242B AB244A AB244H AB245A AB245G AB246A AB246B AB247A AB247C 
Value 1-3 3-5 1 - 3 18 - 20 1 - 3 16 -18 1-3 3-5 1 - 3 6-8 

07/28/92 07/28/92 07/28/92 07129192 07129/92 07129192 

TETRACHLOROETHENE 72000 
TOLUENE 107000 
TRICHLOROETHENE 29000 
XYLENES, TOTAL 110000 

k 
1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

BAP EaUIVALENTS 2000 
PesticldeslPCBs u 
4,4'-000 56000 
4,4'-00E 40000 
4,4'-01'"'''- 15000 

NA - N, .ilable. 
Shadinq indicates concentration exceeds the SRV. Page 11 of 20 9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCA" Soli 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
~AMDI '" DATE: 
ALDRIN 1000 
DELTA-BHC NA 
DIELDRIN 800 
"'Nnn!::11I "'AN II NA 
GAMMA-CHL ,,)RrlANF NA 
HEPTACHLOR EPOXIDE 400 

(mg/kg) 
IALUMINUM 26000 
r!l,'IIJIIJI.I>'1 
IARSENIC 10 
IBARIUM 1200 

:AnMIlIM 35 
Ir.AI r.IIIM NA 
let:I:'.)I"'11 

IC~ . i~NIDE 
IMAGNESIUM NA 

IAFRr.URY 0.7 
INICKEL 520 
I POTASSIUM NA 
ISELENIUM 170 
ISILYER 170 
ISODIUM NA 

/ANAnIlIM 210 
IZINC 8700 
Miscellaneous Parameters (mglkg) 
SULFATE NA 
TOTAL ORGANIC CARBON NA 
TOTAL ORGANIC HALIDES NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 

AB242 AB242 AB244 AB244 AB244 
AB242A AB242B AB244A AB244H Aa.,AAU. 

~--. ,. 
1-3 3-5 1 - 3 18 - 20 18 - 20 

07128/92 07/28/92 07/28/92 07/28/92 07/28/92 

12000 3200 14000 970 4000 
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A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AB245 AB245 AB246 AB246 AB247 AB247 
AB245A AB245G AB246A AB246B AB247A AB247C 

1-3 16 -18 1 - 3 3-5 1-3 6-8 
07/29/92 07/29/92 07/29/92 07129192 07129/92 U, '~~":l~ 

16000 1600 6200 16000 12000 8600 

9/12101 



TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 A3 A3 
Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 

Soil AB248 AB248 AB248 AB251 AB251 AB252 AB252 AB253 AB253 AB254 AB254 
Risk AB248A AB248C AB251A AB251C AB252A AB252H AB253A AB253H AB254A 
Value 1-3 6-8 6-8 1-3 6-8 1-3 18-20 1-3 18 - 20 1 - 3 1 3 

07130/92 07130/92 07/30/92 07/29/92 07/29/92 07130192 07130/92 07129/92 

TETRACHLOROETHENE 72000 
TOLUENE 107000 
TRICHLOROETHENE 29000 
XVLENES, TOTAL 110000 

1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

SAP EQUIVALENTS 2000 
PesticldeslPCBs u 
4,4'-000 56000 
4,4'-00E 40000 
4,4'-0['l~ 15000 

NA - No, Jable. 
Shading indicates concentration exceeds the SRV. Page 13 of 20 9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soli . 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
A nRIN 1000 
DELTA-BHC NA 
DII::LDRIN 800 
I=Nn()~11I I=AN II NA 
~AUUA ~HI ~RnANI= NA 

Hl:::r Il\vrlLOR t:I-'UXIUt: 400 
(mg/kg) 

A IMINIIM 26000 
r"~""'j(.I~1 ir!_ 

r. 10 
RARIIIM 1200 
r.AnMIIIM 35 
r.A r.IIIM NA 

lei :1:lall"UIH'11 

COBALT 2000 
lit!.' al:.l:.l:::l: 

~ MAGNESIUM NA 
"'lr!'~IC1'!'~I~: 

MERCURY 0.7 
NICKEL 520 
POTASSIUM NA 
~I=I I=NIIIM 170 
SILVER 170 
SODIUM NA 
VANADIUM 210 
ZINC 8700 
Mi, " .. n, (mg/kg) 

ISULFATE NA 
ITOTAL ORGANIC CARBON NA 
TOTAL ()R(UNIC !-IAI Inl=~ NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 

AB248 AB248 AB248 AB251 AB251 
AB248A AB248C A"''''AOl' r AB251A AB251C 

1 - 3 6-8 1-3 6-8 
07130/92 07/30/92 07130/92 'ft 07129/92 

6300 16000 16000 8400 1100 
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A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AB252 AB252 AB253 AB253 AB254 AB254 
AB252A AB252H AB253A AB253H AB254A I A ",..,,,A A_M 

1-3 18 - 20 1-3 18 - 20 1-3 1-3 
'ft U I/;'UIl,U. 07129/92 tJ7u.'d1':J2 UI/;'U/'d~ 07130192 

3700 900 11000 3100 14000 14000 

9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soli 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 

, 1111 

1,1,2-TRICHLOROETHANE 9000 
1,1-DICHLOROETHANE 34000 
1,2-DICHLOROETHANE 4000 
1,2-DICHLOROETHENE 8000 

, . , 11111 

2-HEXANONE NA 
4-METHYL-2-PENTANONE NA 
ACETONE 320000 
BENZENE 1500 
ETHYLBENZENE 200000 
TETRACHLOROETHENE 72000 
TOLUENE 107000 
TRICHLOROETHENE 29000 
XYLENES, TOTAL 110000 

1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

BAP EaUIVALENTS 2000 
PestlcldeslPCBs u 

r4,4'-DDD T 56000 I 
14,4'-DDE I 40000 I 
~-,",I")T I 15000 I 

NA - No ;able. 
Shading indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 
OU2 

AB254 
AB254C 

6-8 
07130/92 

10 
26 U 

2 
26 U 

47 
27 U 
26 U 
26 U 
59 U 
26 U 
26 U 

9 
26 U 
370 

26 U 

A3 A3 A3 
OU2 OU2 OU2 

SCS-D1 SCS-D1 SCS-D2 
SA1-SCS-D1 SA 1-SCS-D1-D SA1-SCS-D2 

10 10 10 
05/08/96 05/08/96 05/08/96 

10 U 10 U 11 U 

10 U 10 U 11 U 

10 U 10 U 11 U 

10 U 10 U 11 U 
10 U 10 U 11 U 
10 U 10 U 11 U 
10 U 10 U 11 U 

340 U 340 U 350 U 

340 U 340 U 350 U 
340 U 340 U 350 U 

24 340 U 350 U 

340 U 340 U 350 U 

340 U 340 U 350 U 
340 U 340 U 350 U 

340 U 340 U 350 U 

340 U 340 U 350 U 
27 340 U 350 U 
24 340 U 350 U 
51 340 U 350 U 

378.27 340 U 350 U 

I 
I 
I 

Page 15 of 20 

A3 A3 A3 A3 
OU2 OU2 OU2 OU2 

SCS-D3 SCS-27 SCS-28 SCS-29 
SA1-SCS-D3 SA2-SCS-D27 SA2-SCS-D28 SA2-SCS-D29 

10 12 12 12 
05/08196 05/09/96 05/09/96 05/09/96 

11 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 
11 U 10 U 10 U 10 U 
11 U 10 U 10 U 10 U 
11 U 10 U 3 10 

370 U 340 U 340 U 340 U 

370 U 340 U 340 U 340 U 
370 U 340 U 340 U 340 U 

29 340 U 340 U 340 U 

370 U 340 U 340 U 340 U 

370 U 340 U 340 U 340 U 
370 U 340 U 340 U 340 U 

370 U 340 U 340 U 340 U 

370 U 340 U 340 U 340 U 
370 U 340 U 340 U 340 U 

29 340 U 340 U 340 U 
29 340 U 340 U 340 U 

411.935 340 U 340 U 340 U 

-

9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soli 
SAMPLE NUMBER: Risk 

~!~~~ 1= DATE: 
Value 

ALDRIN 1000 
DELTA-BHC NA 
ml=l nRIN 800 
ENDOSlll 1=4N II NA 
GAMr-A4 ,HI ORn4NI= NA 
Ht:t' nR EPOXIDE 400 
"'VI jrrlg/kg) 
IALUMINUM 26000 
r!l~1I1 i~_ 

IARSENIC 10 
IBARIUM 1200 

:4nMIlIM 35 
1r.41 r.IIIM NA 
1~;I:{all'llll i_ 
lr.nR4_T 2000 
IMal:.!:.!: 

~ lAilht..II::CIIIM NA 

[MERCURY 0.7 
[NICKEL 520 
[POTASSIUM NA 
[SELENIUM 170 
[SILVER 170 
[SODIUM NA 
V..t.N4nIlIM 210 
ZINC 8700 
Miscellaneous Parameters (mg/kg) 
SULFATE NA 

. TOTAL: ORGANIC CARBON NA 
TOTAL ORGANIC HALIDES NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 
OU2 OU2 OU2 OU2 

AB254 SCS-01 SCS-01 SCS-02 
AB254C SA1-SCS-01 SA 1-SCS-01-D SA1-SCS-02 

6-8 10 10 10 
UII;JU/~ 

nr::/n'Hnl> nr::/ntHt>I> 

0.3 U 0.3 U 0.3~J.I 

8.4 6.1 8.4 
~8 0.04 0.06 

9.1 4.8 5.2 

4.1 2.5 2.8 
OjU 0.1 U 0.11 U 

1.2 1.1 11.8 

O.Q:3 U 0.03 U 0.04 U 
10 5.9 6 

0.19 U 0.19 U 0.2 U 

12 8.4 9.4 

475 854 2090 
2700 

10.3 U 10.2 U 10.8 U 
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A3 A3 A3 A3 
OU2 OU2 OU2 OU2 

SCS-03 SCS-27 SCS-28 SCS-29 
SA1-SCS-03 SA2-SCS-027 SA2-SCS-028 SA2-SCS-029 

10 12 12 12 
nr:: Ina 1t>I> nr:: Inn Inl> nr::Jnn/nl> 05109/96 

0.4 U 0.3 U 0.31 U 0.3 U 

65.9 3.9 11.2 5.2 
0.31 0.08 0.1 0.04 U 

11.6 5 6.2 4.3 

17 3.7 7.4 2.5 
0.13 U 0.1 U 0.1 U 0.1 U 

23.2 1.6 2.4 1.2 

0.04 U 0.03 U 0.03 U 0.03 U 
16.6 9.1 11.4 5.8 

0.25 U 0.19 U 0.2 U 0.19 U 

37.6 7.5 14.2 8.4 

1100 1820 1010 216 

11.3 U 10.3 U 10.4 U 10.4 U 

9/12101 



Residential 
Soli 
Risk 

. Value 

ETHYLBENZENE 
TETRACHLOROETHENE 72000 
TOLUENE 107000 
TAICHLOAOETHENE 29000 
XYLENES, TOTAL 110000 

1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

BAP EaUIVALENTS 2000 
PesticldeslPCBs u 
4,4'-000 56000 
4,4'-00E 40000 
4,4'-00'T 15000 

NA - Nt .Iable. 
Shading indicates concentration exceeds the SAV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 
OU2 OU2 OU2 OU2 

SCS-04 SCS-05 SCS-06 SCS-07 
SB28-SCS-04 SB28-SCS-05 SB30-SCS-06 SB30-SCS-07 

12 2 2 10 
. 05/08/96 05/08/96 05/08/96 05/08/96 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 39 
340 U 340 U 340 U 36 
340 U 340 U 340 U 47 

340 U 340 U 340 U 45 

340 U 340 U 340 U 340 U 
340 U 340 U 340 U 47 

340 U 340 U 340 U 18 

340 U 340 U 340 U 340 U 
340 U 340 U 340 U 82 
340 U 340 U 340 U 232 
340 U 340 U 340 U 314 
340 U 340 U 340 U 216.897 
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A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AT007 AT007 AT008 AT008 AT008 ATOO9 
AT007A AT007C AT008A AT008D AT008D-D AT009B1 

1-3 6-8 1-3 8 -10 8 -10 3-5 
06/17192 06/17192 06/17/92 06117/92 06117/92 06/23/92 

350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 380 
350 U 13000 U 340U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 180 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 320 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 880 
350 U 13000 U 340 U 450 U 8600 U 1500 U 

3.5 U 6.5 U 3.4 U 89 U 86 U 86 
3.5 U 6.5 U 31 89 U 86 U 110 
3.5 U 6.5 U 3.4 U 89 U 86 U 230 

9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
ALDRIN 1000 
DELTA-BHC NA 
DIELDRIN 800 
ENDOSULFAN II NA 
GAMMA-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 

(mg/kg) 
~LUMINUM I 26000 I 

IARJ::FNIr. 10 
[BARIUM 1200 
Ir.AnMIlIM 35 
lCALCIUM NA 
I .. 

!COBALT I .'10 t 
. l"!. ::1::1=1: 

~ rt;;IA( NA 

MEIICURY '~~;II 
NICKEL 520 
POTJI~~IIIM NA 
l3ELENIUM 170 
SII_VER 170 
J::nnlllM NA 
VANADIUM 210 
ZINC 8700 
MI "'" . (mg/kg) 
§ULFATE NA 
TOTAL ORGANIC r.A.RBON NA 
IOTAL ORGA~ 1-1 A InFJ:: NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 
OU2 OU2 OU2 OU2 

SCS-04 SCS-05 SCS-06 SCS-07 
SB2S-SCS-04 SB2S-SCS-05 SB30-SCS-06 SB30-SCS-07 

12 2 2 10 
05/0S/96 05/0S/96 05/0S/96 05/0S/96 

0.31 U 0.31 U 0.3 U 0.32 U 

5.7 ~.1 4.2 6.4 
0.07 0.07 0.04 U 0.04 U 

2.3 8 4.6 3.8 

2.1 jJ.4 2 2.6 
0.1 U 0.1 U 0.1 U 0.11 U 

1.6 1.2 0.99 2.1 

0.03 U 0.03 U 0.04 0.04 U 
12.2 10.2 5.6 5.1 

0.2 U 0.19 U 0.19 U 0.21 U 

8.1 12.3 6.9 8.1 

291 ~94 669 690 

12.5 10.2 U 10.2 U 10.6 U 
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A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AT007 AT007 ATOOB ATOOS ATOOS AT009 
AT007A AT007C ATOOBA ATOOBD ATOOBO-D AT009B1 

1-3 6-S 1 - 3 S -10 S -10 3-5 
06/17192 06/17/92 06/17/92 06117/92 06117/92 06123/92 

1.8 U 3.3 U 1.8 U 46 U 44 U 19 U 
1.8 U 3.3 U 1.8 U 46 U 44 U 19 U 
3.5 U 6.5 U 3.4 U 89 U 86 U 36 U 
3.5 U 6.5 U 3.4 U 89 U 86 U 37 
1.8 U 3.3 U 1.8 U 46 U 44 U 19 U 
1.8 U 3.3 U 1.8 U 46 U 44 U 19 U 

4000 6370 2910 I 2590 I 2080 I 4760 
2.1 U 3.9 U 2.1 U 2.4 U 

3 6.6 1.5 5.4 4 2.9 
54.5 327 22.3 22 22.7 58.6 
1.1U 2 U 1.1U 1.2 U 1.2 U 1.2 U 
3710 61800 1Ii3QQ 2300~ .41200 16I@ 
7.7 11.9 7.1 49.6 _u_ 16.5 

10.6 U 34.5 10.6 U 12.2 U fklr'l!11.8 U 
8.8 21.3 7.1 35.4 

2.7 U 5.4 
2.6 U liil 3. U 2.9 U 

11".·nlll. 

10.5 4.2 3.6 58.8 27.6 

2040 .3980 8470 3070 1]30 7390 
214 339 547 536 0.~~5 U .0.2 U 0.11 U 0.14 0.12 U 0.12 U 

11.1 16.2 8.6 70.2 142 10.9 
305 497 243 226 123 U 1000 U 

0.64 U 2 0.63 U 0.73 U 0.74 U 0.71 U 
2.1 U 4.4 2.1 U 2.4 U 2.5 U 2.4 U 
106 U 197 U 106 U 122 U 123 U 118 U 
13.6 32.9 10.6 U 23.4 ~0.4 19.5 
27.2 105 14.1 152 153 50.5 

3500 1500 
.. ~ 16000 16000 14000 
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SITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
SAMPLE DATE: 

ETHYLBENZENE 

Residential 
Soli 
Risk 

Value 

TETRACHLOROETHENE 72000 
TOLUENE 107000 
TRICHLOROETHENE 29000 
XYLENES, TOTAL 110000 

1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

BAP EQUIVALENTS 2000 
PestlcldeslPCBs u 
4,4'-000 56000 
4,4'-00E 40000 
~I"'T 15000 

NA - Nc ,able. 
Shadinq indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AT009 AT009 AT009 AT009 AT009 AT009 
AT009B1-D AT009D1 AT009D2 AT009D3 AT009E1 AT009E2 

3-5 8-10 8-10 8-10 10-12 10-12 
06123192 06124/92 06124192 06/24/92 06125192 06125/92 

2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 20000 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 2700 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 2700 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 

220 120 21· 3.6 U 3.5 U 3.5 U 
300 36 U 11 3.6 U 3.5 U 3.5 U 
430 36 U 

..,,, 
3.6 U 3.5 U 3.5 U 
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TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

SITE: A3 A3 A3 A3 A3 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil AT009 AT009 AT009 AT009 AT009 
SAMPLE NUMBER: Risk AT009B1-D AT009D1 A'luul:Iu~ IAluul:Iu.:I AT009E1 
DEPTH (FEET): Value 3-5 8 -10 8 -10 8 -10 10 -12 
SAMPLE DATE: 06/23/92 06/24/92 06124192 06/24/92 06/25/92 
IALDRIN 1000 22 U 18 U 1.8 U 1.9 U 1.8 U 
IDELTA-BHC NA 22 U 18 U 2.6 1.9 U 1.8 U 
IDIELDRIN 800 42 U 43 3.5 U 3.6 U 3.5 U 

'III=AN II NA 54 53 3.5 U 3.6 U 3.5 U 
IGAMMA. ":HI ORnANE NA 22 U 18 U 1.8 U 1.9 U 1.8 U 
IHEPTAr.HI ()I: EPOXIDE 400 22 U 18 U 1.8 U 1.9 U 1.1'lJ.! 

(mg/kg) 
IALUMINUM 26000 4610 ~ 1120 1270 1060 
,,1.'111 2.4 U 2.1 U 2.1 U 2.1 U 2 U 
IAR~I=NIC 10 3.1 1.6 1.7 3.4 0.91 
IBARIUM 1200 64.8 10.4 U 10.3 U 10.5 U 10.2 U 

:AnMIIIM 35 2.7 1 U 1 U 1 U 1 U 
ICALCIUM NA 10300 17100 17600 28900 25600 

1:{elll,1I1 16.3 4.6 4.1 5.5 4 

)BALT 2'10 ~12.2 U 10.4 U 10.3 U 10.5 U 10.2 U 
~~I~ ~ 8.7 4.1 U 4.2 U 4.1 U 

~3.'U 2.6 U 2.6 U 2.6 U 2.6 U 
3520 3330, ~30. 3460 

37 2 1.5 1.4 1.5 
IMAI NA 4860 4110 4070 6950 6190 

. 659 376 155 241 283 
IMFRr.URY 0.7 0.19 0.1 U 0.1 U 0.1 U 0.1 U 
INICKEL 520 10.6 8.3 U 8.2 U 8.4 U 8.2 U 
IPOTA!=:!=:IIJM NA 1000 U 1000 U 1000 U 1000 U 1000 U 
ISELENIUM 170 0.73 U 0.62.J.1 0.62 U 0.63 U 0.61 U 
ISILVER 170 2.4 U 2.1 U 2.1 U 2.1 U 2 U 
ISODIUM NA 122 U .1MJ.J 103 U 105 U 102 U 
IVANADIUM 210 20.2 10.4 U 10.3 U 10.5 U 10.2 U 
:ZINC 8700 72.7 2,li 9.8 7.5 6.2 
Miscellaneous : (mg/kg) 
iSULFATE NA 
,TOTAL ORGANIC CARBON NA 9800 4700 4000 3500 4500 
!TOT AL ORr.ANIr. HALIDES NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. Page 20 of 20 

A3 
OU2 

AT009 
AT009E2 
10 -12 

06/25/92 
1.8 U 
1.8 U 
3.5 U 
3.5 U 
1.8 U 
1.8 U 

1270 
2 U 
1.6 

10.2 U 
1 U 

19100 
3.9 

10.2 U 
4.1 U 
2.6 U 
4120 
1.7 

5370 
339 

0.1 U 
8.2 U 

1000 U 
0.61 U 

2 U 
102 U 

1.0.2.U. 
7.9 

2500 
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TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

SITE: A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil AB026 AB026 AB027 AB027 AB028 AB028 AB029 AB029 AB030 AB030 AB030 
SAMPLE NUMBER: Risk AB026A AB026G AB027A AB027H AB028A AB028G AB029A AB029H AB030A AB030G AB030G-D 
DEPTH (FEET): Value 1-3 16 -18 1-3 18 - 20 1 - 3 16 -18 1 - 3 18 - 20 1 - 3 16 -18 16 -18 
SAMPLE DATE: 6/10192 6/10192 619/92 619/92 618/92 618/92 6/10192 6/10192 619/92 619/92 619192 

1,2-DICHLOROETHENE (TOTAL) 8000 

BAP EQUIVALENTS 2000 3209.5 
PestlcldeslPCBs u 
4,4'-000 56000 230 3.4 U 37 U 3.9 U 3.7 U 3.7 U 220 3.5 U 150 3.5 U 4.3 
4A'-00E 40000 200 3.4 U 37 U 3.9 U 3.7 U 3.7 U 390 3.5 U 92 3.5 U 3.5 U 
4,4'-ODT 15000 190 3.4 U 160 3.9 U 3.7 U 3.7 U 280 3.5 U 220 3.5 U 9.2 
ALPHA-CHLORDANE 13000 2.8 1.7 U 19 U 2 U 1.9 U 1.9 U 19 U 1.8 U 18 U 1.8 U 1.8 U 
OELT.A _. '(; NA 1.9 U 1.7 U 19 ., 2 U 1.9 U 1.9 U 19 U 1.8 U 18 U 1.8 U 1.8 U 

NA- Nt .lIable. 
Shadino indicates concentration exceeds the SRV. Page 1 of 16 9/12101 



SITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
SAMPLE DATE: 
DIELDRIN 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
GAMMA-CHLORDANE 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
Inorganlcs (mg/kg) 
ALUMINUM I 
ANTIMONY . -
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
(lie :.1:.1=1,' 

CYANIDE 
(;{e 

LEAD 
MAGNESIUM . . 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SODIUM 
VANADIUM 
ZINC 
Miscellaneous Parameters (mg/kg) 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL OR.GANIC HALIDES 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

Residential 
5011 
Risk 
Value 

800 
NA 

8000 
NA 
NA 
400 

11000 

26000 I 
14 
I-

1200 
35 
NA 
71 
II 

62 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 

AB026 AB026 AB027 AB027 AB028 
AB026A AB026G AB027A AB027H AB028A 

1-3 16 -18 1-3 18-20 1-3 
6/10192 6/10192 619/92 619/92 618/92 
3.6 U 3.4 U 37 U 3.9 U 3.7 U 

4.8 3.4 U 37 U 3.9 U 15 
3.6 U 3.4 U 37 U 3.9 U 8.7 
3.6 U 3.4 U 37 U 3.9 U 3.7 U 

3 1.7 U 19 U 2 U 1.9 U 
1.9 U 1.7 U 19 U 2 U 1.9 U 
19 U 17 U 190 U 20 U 19 U 

3800 1290 2270 1130 3830 
2.3 2.1 U 2.1 U 2.4 U 2.2 U 
7.8 1.2 3 1.2 5.6 
306 10.4 U 37.8 12 U 172 

1.1U 1 U 1 U 1.2 U 1.1U 
11600 27500 20000 22200 5710 
19.8 3.1 ·7.4 4.7 13.4 
'11- 4.3 U 15.5 4.8 U , 

2.7 U 2.6 U 2.6 U 3 U 
111_1".1:11- 3570 -=JC':I_ 3080 

•. 8U 
11:1'.111 

400 149 1 10.4 2.3 274 
NA 4170 9280 6030 4780 2420 
i~ " '1- 165 424 257 992 
0.7 0.11 U 0.1 U 0.1 U 0.12 U 0.11 U 
520 32.3 8.3 U 8.4 U 15.5 16.8 
NA 473 U 104 U 221 U 174 308 
170 1.3 0.63 U 0.63 U 0.72 U 0.67 U 
NA 109 U 104 U 104 U 120 U 111 U 
210 20.5 10.4 U 15.1 12 U 17.8 

8700 215 7.1 21.7 9.3 130 

16000 ' 1100 16000 290 16000 
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A4 A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 OU2 

AB028 AB029 AB029 AB030 AB030 AB030 
AB028G AB029A AB029H AB030A AB030G AB030G-D 
16 -18 1 - 3 18 - 20 1-3 16 -18 16 -18 
618/92 6/10192 6/10192 619/92 619/92 619192 
3.7 U 37 U 3.5 U 35 U 3.5 U 3.5 U 
3.7 U 37 U 3.5 U 35 U 3.5 U 3.5 U 
3.7 U 37 U 3.5 U 35 U 3.5 U 3.5 U 
3.7 U 37 U 3.5 U 35 U 3.5 U 3.5 U 
1.9 U 19 U 1.8 U 18 U 1.8 U 1.8 U 
1.9 U 19 U 1.8 U 18 U 1.8 U 1.8 U 
19 U 190 U 18 U 180 U 18 U 18 U 

3080 4700 1950 3410 1340 1410 
2.6 U 2.3 U 2.1 U 2.2 U 2.1 U 2.1 U 

3 _IIJII_ 1.5 7.9 1.3 1 U 
28.6 134 10.7 U 87.8 10.6 U 10.6 U 

1.3 U 1.1U 1.1U 1.1U 1.1 U 1.1U 
26100 21500 22600 24600 23100 25800 
12.2 19.2 11.5 19.6 5.1 6.5 

5.2 U _IC":_ 5.3 U " 37.3 18.2 
3.3 U 2.8 U 2.7 U •. 7U 2.6 U 2.7 U 

" 1_.-,:11_ 5310 I~'I. 3880 4390 
4.1 63.6 1.6 59.5 3.2 2.1 

6850 3500 6580 9470 6660 6360 
465 1060 388 746 353 346 

0.13 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 
11 24 16.6 24.2 11.1 12 

246 451 U 135 U 353 U 238 U 136 U 
0.78 U 0.68 U 0.64 U 0.66 U 0.64 U 0.64 U 
131 U 113 U 107 U 109 U 106 U 106 U 
18.1 18.3 10.7 U 15.2 10.6 U 10.6 U 
21.3 124 11.4 163 18.3 10.8 

8600 16000 1300 16000 380 1700 
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TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

SITE: A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soli AB031 AB031 AB032 AB032 AB033 AB033 AB034 AB034 AB038 AB038 AB203 
SAMPLE NUMBER: Risk AB031A AB031G AB032A AB032D AB033B AB033H AB034A AB034D AB038A AB038G AB203A 
DEPTH (FEET): Value 1 - 3 16 -18 1 - 3 8 -10 3-5 18 - 20 1-3 8 -10 1-3 16 -18 1 - 3 
SAMPLE DATE: 6/15192 6/15192 619/92 619/92 618192 618/92 618/92 6/8/92 6/10192 6/10192 7/8/92 

140000 11 U 11 U 11 U 10 U 11 U 12 U 11 U 11 U 10 U 11 U 11 U 
3500 2 11 U 11 U 10 U 11 U 12 U 11 U 11 U 10 U 11 U 11 U 
9000 3 11 U 11 U 10 U 11 U 12 U 11 U 11 U 10 U 11 U 11 U 
34000 11 U 11 U 11 U 10 U 11 U 12 U 11 U 11 U 10 U 11 U 11 U 

1,2-DICHLOROETHENE (TOTAL) 8000 470 85 2 10 U 200 12 U 11 U 11 U 10 U 11 U 11 U 
ACETONE 320000 5 U 51 U 8 U 46 U 54 U 1000 9 U 3 U 1200 62 U 8 U 
ETHYLBENZENE 200000 380 3400 11 U 10 U 11 U 12 U 11 U 11 U 10 U 11 U 11 U 
TETRACHLOROETHENE 72000 11 U 56 11 U 10 U 11 U 12 U 11 U 11 U 10 U 11 U 11 U 
TOLUENE 10 45 11 U 10 U 11 U 12 U 4 U 1 U 1 U 11 U 11 U 

9 2 150 2 300 2 24 5 4 9 11 U 
550 28000 11 U 10 U 11 U 12 U 11 U 11 U 10 U 11 U 11 U 

NA 3400 570 870 340 U 380 U 340 U 360 U 350 U 330 U 340 U 
1200000 3700 U 1700 U 3400 340 U 380 U 340 U 360 U 350 U 330 U 340 U 

NA 3700 U 1700 U 2600 340 U 380 U 340 U 360 U 350 U 330 U 340 U 
7880000 3700 U 1700 U 15000 340 U 380 U 340 U 200 350 U 330 U 340 U 

NA 3700 U 1700 U 43000 340 U 380 U 340 U 950 350 U 150 340 U 
NA 3700 U 1700 U 41000 120 380 U 340 U 1100 73 190 340 U 
NA 3700 U 1700 U 46000 340 U 380 U 340 U 1200 350 U 340 340 U 
NA 3700 U 1700 U 34000 420 380 U 340 U 980 320 240 340 U 
NA 3700 U 1700 U 29000 340 U 380 U 340 U 980 350 U 230 340 U 

570000 3700 U 2200 3500 U 340 U 380 U 140 360 U 350 U 330 U 340 U 
700000 3700 U 1700 U 4900 340 U 380 U 340 U 130 350 U 330 U 340 U 

NA 3700 U 1700 U 43000 340 U 380 U 340 U 1200 350 U 260 340 U 
NA 3700 U 1700 U 7700 340 U 380 U 340 U 360 U 350 U 330 U 340 U 

58000 3700 U 1700 U 5500 340 U 380 U 340 U 360 U 350 U 330 U 340 U 
1080000 960 1700 U 160000 240 380 U 340 U 2400 350 U 500 340 U 
850000 530 1700 U 8400 340 U 380 U 340 U 360 U 350 U 330 U 340 U 

NA 3700 U 1700 U 28000 340 U 380 U 340 U 800 350 U 200 340 U 
10000 3700 U 1100 950 340 U 380 U 340 U 360 U 350 U 330 U 340 U 

NA 1700 1700 U 95000 140 380 U 340 U 810 350 U 180 340 U 
890000 1000 1700 U 130000 260 380 U 340 U 2300 80 440 340 U 

NA 3700 U 1700 U 237700 120 380 U 340 U 6230 73 1370 340 U 
NA 3660 1100 678650 1180 380 U 340 U 12920 473 2730 340 U 

SAP EQUIVALENTS 2000 3700 U 1700 U .1 342.87 380 U 340 U 1586 302.425 426.56 340 U 
Pesticldes/PCBs u 
4,4'-DDD 56000 130 3.7 120 3.4 U 3.8 U 3.4 U 160 3.5 U 11 3.4 U 
4,4'-DDE 40000 120 3.4 U 310 3.4 U 3.8 U 3.4 U 3.6 U 3.5 U 22 3.4 U 
4,4'-DDT 15000 67 6.1 460 3.4 U 3.8 U 3.4 U 400 4.2 45 3.4 U 
ALPHA-CHLORDANE 13000 19 U 1.8 U 45 U 1.8 U 2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.8 U 

19 U 1.8 U 41' ., DELTP~~C~ ____________________ ~ __ ~N~A~~ __ ~~~~~~~ 1.8 U 2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.8 U 

NA - NI .lIable. 
Shading Indicates concentration exceeds the SRV. Page 3 of 16 9/12/01 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soli 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
DIELDRIN 800 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
GAMMA-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 
METHOXYCHLOR 11000 

.. 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM . .. . 
CYANIDE .. 
LEAD 
MAGNESIUM 

MERCURY 0.7 
NICKEL 520 
POTASSIUM NA 
SELENIUM 170 
SODIUM NA 
VANADIUM 210 
ZINC 8700 
Miscellaneous Parameters m Ik 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDES 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

A4 
OU2 

AB031 
AB031A 

1·3 
6/15192 
37 U 
37 U 
37 U 
37 U 
19 U 
19 U 

190 U 

1.11 

78.5 
6780 
456 

0.11 U 
11.6 
452 

0.66 U 
110 U 
17.9 
62.6 

11000 

OPERABLE UNIT 2 • SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 
OU2 OU2 OU2 

AB031 AB032 AB032 
AB031G AB032A AB032D 
16 ·18 1·3 8 ·10 
6/15192 619/92 619/92 
3.4 U 88 U 3.4 U 
3.4 U 88 U 3.4 U 
3.4 U 88 U 3.4 U 

5.9 88 U 3.4 U 
1.8 U 45 U 1.8 U 
1.8 U 45 U 1.8 U 

19 450 U 18 U 

3480 2130 
2.1 U 2.1 U 

3.8 1.7 
65.4 10.5 U 

1.1 U 1 U 
31600 19900 17100 

4.4 8.1 9.4 
4.1 U 49.8 4.4 U 
2.6 U 2.6 U 2.6 U 

" III 6700 
1.7 70 1.5 

10000 7160 4600 
356 468 271 

0.1 U 0.11 U 0.1 U 
8.3 U 12.8 11.1 
140 374 U 207 U 

0.62 U 0.63 U 0.63 U 
162 113 U 105 U 

10.4 U 15.3 12.4 
9.3 69.6 10.8 

7900 16000 3500 
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A4 
OU2 

AB033 
AB033B 

3·5 
618192 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
2 U 
2 lJ. 
20 U 

3780 
2.3 U 

4.8 
154 

1.1 U 
28200 
11.7 

15.8 
360 

0.69 U 
115 U 
17.6 
73.1 

11000 

A4 
OU2 

AB033 
AB033H 
18·20 
618192 
3.4 U 
3.4 U 
3.4 U 
3.4 U 
1.8 U 
1.8 U 
18 U 

1160 
2.1 U 

1.8 
10.5 U 
1.1 U 
20700 

5.4 
4.2 U 
2.6 U 
3790 

2 
5650 
307 

0.11 U 
11.1 
121 

0.63 U 
105 U 
10.5 U 

9 

2200 

A4 A4 A4 
OU2 OU2 OU2 

AB034 AB034 AB038 
AB034A AB034D AB038A 

1 ·3 8 ·10 1 ·3 
618192 618192 6/10192 
3.6 U 3.5 U 4 

9.8 3.5 U 3.3 U 
14 3.5 U 3.3 U 

3.6 U 3.5 U 3.3 U 
1.9 U 1.8 U 1.7 U 
1.9 U 1.8 U 1.7 U 
19 U 18 U 17 U 

4220 3160 2470 
2.2 U 2.1 U 2 U 

4.7 2.2 1.3 
67.4 17.5 20.1 

1.1U 1.1 U 1 U 
21300 34900 12300 

13 13.8 8.7 
32.5 10.6 36.6 
4.3 2.6 U 2.6 U 

12900 10800 7500 
32.7 2.7 10.6 

11600 13900 6360 
511 913 201 
0.12 0.11 U 0.1 U 
11.5 13.2 8.2 U 
225 143 138 

0.65 U 0.63 U 0.61 U 
112 122 113 
18.5 19.2 12.1 
62.2 16.6 32.3 

7400. 2800 6800 

A4 
OU2 

AB038 
AB038G 
16 ·18 
6/10192 
3.4 U 
3.4 U 
3.4 U 
3.4 U 
1.8 U 
1.8 U 
18 U 

1340 
2.1 U 
0.86 

10.5 U 
1 U 

25600 
5.2 

4.2 U 
2.6 U 
3470 
1.8 

5180 
300 

0.1 U 
9.5 
173 

0.63 U 
105 U 
10.5 U 

13.7 

1600 

A4 
OU2 

AB203 
AB203A 

1 ·3 
718192 

2300 

9/12101 



TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 A4 A4 
Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 

Soil AB203 AB204 AB204 AB204 AB205 AB205 AB206 AB206 AB207 AB207 AB208 
Risk ~B203B AB204A AB204B AB205A AB205G AB206A AB206B AB207A AB207H AB208A 

Value 3-5 1-3 1-3 3-5 1-3 16 -18 1-3 3-5 1-3 18 - 20 1 - 3 
718/92 718/92 7/8/92 7/8/92 7/8/92 718/92 7/8/92 719192 719192 7/13192 

1,2-DICHLOROETHENE (TOTAL) 8000 

BAP EaUIVALENTS 2000 
PesticideslPCBs u 
4,4'-000 56000 
4,4'-00E 40000 
4,4'-00T 15000 
ALPHA-CHLORDANE 13000 
OELTA-P4C~ ____________________ ~ ___ ·~N~A~~ ______ ~ ____ ~ __ _ 

NA - Nl .Iable. 
Shading indicates concentration exceeds the SRV. Page:> of 16 9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
DIELDRIN 800 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
GAMMA-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 
METHOXYCHLOR 11000 
Inorganics (mglkg) 
ALUMINUM 26000 
ANTIMONY 14 
:'1:+."'1=11 ,-
BARIUM 1200 
CADMIUM 35 
CALCIUM NA 
CHROMIUM 71 
LIi- • :.I:::I~ "-CYANIDE 62 
iii- ",-
LEAD 400 
MAGNESIUM NA I 

,~"-
MERCURY 0.7 
NICKEL 520 
POTASSIUM NA 
SELENIUM 170 
SODIUM NA 
VANADIUM 210 
ZINC· 8700 
Miscellaneous Parameters (mglkg) 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDES 

NA - Not available. 
Shadinq indicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 

AB203 AB204 AB204 AB204 AB205 
AB203B AB204A AB204A-C AB204B AB205A 

3-5 1-3 1 - 3 3-5 1 - 3 
7/8/92 718192 718/92 718192 718/92 

3400 16000 16000 500 7000 

Page 6 of 16 

A4 A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 OU2 

AB205 AB206 AB206 AB207 AB207 AB208 
AB205G AB206A AB206B AB207A AB207H AB208A 
16 -18 1 - 3 3-5 1 - 3 18 - 20 1 - 3 
718/92 718/92 718192 719/92 719/92 7/13192 

16000 10000 16000 16000 990 16000 

9/12/01 



TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 • SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

SITE: A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soli AB208 AB208 AB219 AB219 AB220 AB220 AB221 AB221 AB224 AB224 AB226 
SAMPLE NUMBER: Risk AB208A·C AB208H AB219A AB219F AB220A AB220G AB221A AB221G AB224A AB224H AB226B 
DEPTH (FEET): Value 1·3 18·20 1·3 13 ·15 1 ·3 16 ·18 1·3 16 ·18 1·3 18· 20 3·5 
SAMPLE DATE: 7113192 7/13192 719/92 719/92 719/92 719/92 719/92 719/92 7113192 7/13192 7/10192 

140000 11 U 10 U 11 U 11 U 11 U 10 U 12 U 10 U 11 U 11 U 13 U 
3500 11 U 10 U 11 U 11 U 11 U 10 U 12 U 10 U 11 U 11 U 13 U 
9000 11 U 10 U 11 U 11 U 11 U 10 U 12 U 10 U 11 U 11 U 13 U 

34000 0.4 10 U 11 U 11 U 11 U 10 U 12 U 10 U 11 U 11 U 13 U 
1,2·DICHLOROETHENE (TOTAL) 8000 14 16 11 U 11 U 2 10 U 12 U 10 U 11 U 11 U 13 U 
ACETONE 320000 8 U 17 U 19 U 12 U 14 U 5 U 7 U 6 U 7 U 7 U 30 U 
ETHYLBENZENE 200000 11 U 10 U 11 U 11 U 11 U 10 U 12 U 10 U 11 U 11 U 13 U 
TETRACHLOROETHENE 72000 11 U 2 11 U 11 U 1 10 U 12 U 10 U 11 U 11 U 13 U 
TOLUENE 1 U 10 U 11 U 11 U 3 U 0.6 U 12 U 10 U 11 U 11 U 13 U 

73 52 11 U 11 U 28 3 12 U 0.8 11 U· 0.9 U 2 
11 U 10 U 11 U 11 U 11 U 10 U 12 U 10 U 11 U 11 U 13 U 

NA 
1200000 

NA 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
NA 

58000 
1080000 
850000 

NA 
10000 

NA 
890000 

NA 
NA 

BAP EQUIVALENTS 2000 
PesticideslPCBs u 
4,4' ·DDD 56000 
4,4'·DDE 40000 
4,4'·DDT 15000 
ALPHA·CHLORDANE 13000 
DELTA·~· '~'--__________ ...L. __ N;..;;A:...;..._-,--__ ---, ___ -,-_ 

NA • Nt .,Iable. 
Shading indicates concentration exceeds the SRV. Page 7 of 16 9/12101 



ISITE: 
OPERABLE UNIT: Residential 
LOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
DIELDRIN 800 

II ~AN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEIf!DE NA 
r.:AlUAA_r.I·U nI'=tDANE NA 
!lEPTAr.HI OR FPO)(lnF 400 
MI:: nuJI. rvHLOR 11000 
!norg!l!lcs (mg/kg) 
A IMINIIM 26000 
ANTIMONY I 14 I 
r!':+'""1: 
RAJ:lIIIM 1200 
CADMIUM 35 
r.A r.IIIM NA 
vMMuMIUM -n f 
[lIIel::l: 

CYANIDE 

LEAD 400 
MAGNESIUM I NA 
n'lr!'Ntr!'~I~ 

IMERCURY 0.7 
If'JICKEL 520 
POTASSIUM NA 
~FI FNIIIM 170 
~()nIlIM NA 
YANADIUM 210 
IZINC 8700 

" ..... us_ ~'a"' ........ (mglkg) 
I SULFATE 
IOTAL ORg~ r.ARRON 
ITOTAL ORGANIC IAI In~~ 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 

AB208 AB208 AB219 AB219 AB220 
AB208A-C AB208H AB219A AB219F AB220A 

1 - 3 18 - 20 1-3 13 -15 1-3 
7/13192 7/13192 719/92 719/92 719/92 

7000 1400 2800 1300 16000 

Page 8 of 16 

A4 A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 OU2 

AB220 AB221 AB221 AB224 AB224 AB228 
AB220G AB221A AB221G AB224A AB224H AB226B 
16 -18 1-3 16 -18 1-3 18 - 20 3-5 
719/92 719/92 719/92 7/13192 7/13192 7110192 

9900 4800 1700 3400 1300 2100 

9/12101 



TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

SITE: A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil AB226 AB227 AB227 AB227 AB228 AB228 AB229 AB229 AB243 AB243 ATOO1 
SAMPLE NUMBER: Risk AB226G AB227A AB227A-C AB227G AB228A AB228F AB229A AB229H AB243A AB243B AT001A 
DEPTH (FEET): Value 16 -18 1-3 1 - 3 16 -18 1-3 13 -15 1-3 18 - 20 1-3 3-5 1 - 3 
SAMPLE DATE: 7/10192 7/13192 7/13192 7/13192 7/10192 7/10192 7/10192 7/10192 7/28192 7/28192 6/12192 

140000 10 U 11 U 11 U 10 U 11 U 10 U 13 U 12 U 11 U 2 11 U 
3500 10 U 11 U 11 U 10 U 11 U 10 U 13 U 12 U 11 U 12 U 11 U 
9000 10 U 11 U 11 U 10 U 11 U 10 U 13 U 12 U 11 U 12 U 11 U 
34000 10 U 11 U 11 U 10 U 11 U 10 U 13 U 12 U 11 U 2 11 U 

1 ,2-DICHLOROETHENE (TOTAL) 8000 10 U 11 U 11 U 10 U 11 U 10 U 13 U 12 U 21 230 11 
ACETONE 320000 6 U 7 U 6 U 35 U 11 U 12 U 6 U 7 U 69 U 10 U 10 U 
ETHYLBENZENE 200000 10 U 11 U 11 U 10 U 11 U 10 U 13 U 12 U 11 U 12 U 11 U 
TETRACHLOROETHENE 72000 10 U 11 U 0.6 10 U 11 U 10 U 13 U 12 U 11 U 2 11 U 
TOLUENE 10 U 11 U 11 U 2 U 0.7 U 10 U 13 U 12 U 11 U 12 U 11 U 

e-e 10 U 12 18 0.9 U 5 3 110 3 11 U 80 31 
10 U 11 U 11 U 10 U 11 U 10 U 13 U 12 U 11 U 12 U 11 U 

NA 3600 U 
1200000 3600 U 

NA 3600 U 
7880000 1300 

NA 5700 
NA 6600 
NA 8200 
NA 5100 
NA 5400 

570000 3600 U 
700000 1300 

NA 7300 
NA 3600 U 

58000 3600 U 
1080000 20000 
850000 3600 U 

NA 5100 
10000 3600 U 

NA 8600 
890000 14000 

NA 38300 
NA 87300 

BAP EQUIVALENTS 2000 I • 

PestlcldeslPCBs u 
4,4'-000 56000 2900 
4,4'-00E 40000 1900 
4,4'-00T 15000 36 U 
ALPHA-CHLORDANE 13000 36 
OELTf -. 'C"--__________ --'-_.....:..;N;;..A:....---'-___ -'-__ --'_ 19 U 

NA - Nl .Jilable. 
Shading indicates concentration exceeds the SRV. Page 9 of 16 9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soli 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
DIELDRIN 800 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
GAMMA-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 
METHOXYCHLOR 11000 
Inorganics (mg/kg) 
ALUMINUM 26000 
ANTIMONY 

1. • :""'1:::1~1 

BARIUM 1200 
CADMIUM 35 
CALCIUM NA 
CHROMIUM 71 
1M. - • . ill 1_ 

CYANIDE 62 .. 111-

LEAD 400 
MAGNESIUM NA 

I 1'1 r,1, -11.-

MERCURY 0.7 
NICKEL 520 
POTASSIUM NA 
SELENIUM 170 
SODIUM NA 
VANADIUM 210 
ZINC 8700 
Miscellaneous Parameters (mg/kg) 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDES 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 

AB226 AB227 AB227 AB227 AB228 
AB226G AB227A AB227A-O AB227G AB228A 
16 -18 1 - 3 1 - 3 16 -18 1-3 
7/10192 7/13192 7/13192 7/13192 7/10192 

4600 16000 16000 560 2000 
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A4 A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 OU2 

AB228 AB229 AB229 AB243 AB243 AT001 
AB228F AB229A AB229H AB243A AB243B AT001A 
13 -15 1 - 3 18 - 20 1 - 3 3-5 1-3 
7/10192 7/10192 7/10192 7128192 7128192 6/12192 

36 U 
36 U 
36 U 
36 U 
19 U 

30 
190 U 

3490 
2.2 U 

4.5 
90.2 

1.1 U 
14700 
15.9 

_IIIC_ 

2.7 U 
__ ... tll_ 

231 
6910 
589 

0.11 U 
13.1 
339 

0.66 U 
109 U 

19 
489 

450 16000 1600 16000 11000 16000 

9/12101 



SITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
SAMPLE DATE: 

Residential 
Soil 
Risk 
Value 

140000 
3500 
9000 
34000 

1,2-DICHLOROETHENE (TOTAL) 8000 
ACETONE 
ETHYLBENZENE 
TETRACHLOROETHENE 
TOLUENE . -. 

NA 
1200000 

NA 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
NA 

58000 
1080000 
850000 

NA 
10000 

NA 
890000 

NA 
NA 

BAP EaUIVALENTS 2000 
Pestlcldes/PCBs u 
4,4'-000 56000 
4,4'-DDE 40000 
4,4'-DDT 15000 
ALPHA-CHLORDANE 13000 
DELT' -'-IC 
'---

NA 

NA - NI. .. ilable. 
Shading indicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 
OU2 OU2 OU2 OU2 

SCS-40 SCS-40 SCS-42 SCS-43 
SA3-SCS-40 SA3-SCS-40-D SA3-SCS-42 SA4-SCS-43 

3-5 3-5 3-5 3-5 
5/15198 5/15198 5/15198 5/17196 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 
9 ' III 10 U 11 U 

10 U 10 U 11 U 
10 U 10 U 11 U 
10 U 10 U 11 U 

4 11 U 

360 U 380 U 340 U 23 

360 U 380 U 340 U 140 
360 U 380 U 340 U 120 
360 U 22 340 U 240 

360 U 380 U 340 U 350 U 

360 U 380 U 340 U 25 
360 U 380 U 340 U 190 
360 U 380 U 340 U 20 

360 U 380 U 340 U 84 

360 U 22 340 U 330 
360 U 22 340 U 794 
360 U 44 340 U 1147 
360 U 422.29 340 U 188.34 
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A4 A4 A4 A4 
OU2 OU2 OU2 OU2 

SCS-44 SCS-Q23 SCS-Q24 SCS-Q24 
SA4-SCS-44 SA5-SCS-Q23 SA5-SCS-Q24 SA5-SCS-Q24-D 

3-5 5 5 5 
5/17196 519/96 519/96 519196 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 
10 U 2 13 10 U 

10 U 10 U 10 U 10 U 
10 U 10 U 10 U 10 U 
10 U 10 U 10 U 10 U 
10 U 2 8 10 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 
340 U 340 U 340 U 340 U 

25 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 
18 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

23 340 U 340 U 340 U 
43 340 U 340 U 340 U 
66 340 U 340 U 340 U 

378.218 340 U 340 U 340 U 

-

9/12/01 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
DIELDRIN 800 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
GAMMA-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 
METHOXYCHLOR 11000 
Inorganlcs (mglkg) 
ALUMINUM 26000 
ANTIMONY 14 I 
!.':+-"1=1~11 ,-
BARIUM 1200 
CADMIUM 35 
CALCIUM NA 
CHROMIUM 71 

I .... - :.I=I~ "-CYANIDE 62 
•• ",-

LEAD 400 
MAGNESIUM I NA. 
II'j'.!.1~(tr!1~1 If! " 

MERCURY 0.7 
NICKEL 520 
POTASSIUM NA 
SELENIUM 170 
SODIUM NA 
VANADIUM 210 
ZINC 8700 
Miscellaneous Parameters (mg/kg) 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDES 

NA - Not available. 
Shad ina indicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 
OU2 OU2 OU2 OU2 

SCS-40 SCS-40 SCS-42 SCS-43 
SA3-SCS-40 SA3-SCS-40-D SA3-SCS-42 SA4-SCS-43 

3-5 3-5 3-5 3-5 
5/15198 5/15198 5/15198 5/17196 

0.33 U 0.34 U 0.31 U 0.32 U 

10.8 15.1 5.7 12.7 
0.39 0.08 0.1 0.04 U 

4.5 6.3 3.1 3.9 
3.5 6.9 2.9 2.3 
0.16 0.11 U 0.18 0.11 U 

4.3 3 1.5 1.7 

0.02 U 0.02 U 0.02 U 0.02 U 
6 6.5 5.8 3.7 

14.6 14.4 9.9 7 

497 592 407 790 

11 U 11.4 U 10.2 U 10.7 U 
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A4 A4 A4 A4 
OU2 OU2 OU2 OU2 

SCS-44 SCS-023 SCS-024 SCS-024 
SA4-SCS-44 SA5-SCS-023 SA5-SCS-024 SA5-SCS-024-D 

3-5 5 5 5 
5/17196 519/96 519/96 519/96 

0.31 U 0.3 U 0.3 U 0.31 U 

3.9 7.4 5.7 7.4 
0.04 U 0.07 0.06 0.06 

2.5 8 8.9 11.2 
1.7 4.8 4.1 4.8 

0.1 U 0.1 U 0.1 U 0.1 U 

0.86 2.1 1.5 1.5 

0.02 U 0.03 U 0.03 U 0.03 U 
4.5 10 8.7 10.9 

5.5 11.3 9.1 11.9 

181000 518 844 629 

10.2 U 10.3 U 10.4 U 10.3 U 

9/12/01 



SITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
SAMPLE DATE: 

Residential 
Soli 
Risk 
Value 

140000 
3500 
9000 
34000 

1 ,2-DICHLOROETHENE (TOTAL) 8000 
ACETONE 320000 
ETHYLSENZENE 200000 
TETRACHLOROETHENE 72000 
TOLUENE . -. 

NA 
1200000 

NA 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
NA 

58000 
1080000 
850000 

NA 
10000 

NA 
890000 

NA 
NA 

SAP EQUIVALENTS 2000 
PesticideslPCBs u 
4,4'-DDD 56000 
4,4'-DDE 40000 
4,4'-DDT 15000 
ALPHA-CHLORDANE 13000 
~-RHC NA 

NA - NI ,Iable. 
Shading InOicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 
OU2 OU2 OU2 OU2 

SCS-025 SCS-21 SCS-22 SCS-37 
SA5-SCS-025 SA6-SCS-21 SA6-SCS-22 SB20-SCS-037 

5 5 5 5 
519/96 519/96 519/96 5/13196 

11 U 10 U 12 U 10 U 

11 U 10 U 12 U 10 U 
3 3 12 U 10 U 

11 U 10 U 12 U 10 U 
11 U 10 U 12 U 10 U 
11 U 10 U 12 U 10 U 
11 U 2 12 U 10 U 

350 U 340 U 65 340 U 

350 U 340 U 920 340 U 
350 U 340 U 980 340 U 
350 U 340 U 940 340 U 

350 U 340 U 800 340 U 

350 U 340 U 110 340 U 
22 340 U 1000 340 U 

350 U 340 U 260 340 U 

350 U 340 U 880 340 U 

30 340 U 2100 340 U 
22 340 U 5780 340 U 
52 340 U 7945 340 U 

404.272 340 U 1523 340 U 

Pagel.:! of 16 

A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 

SCS-38 ATOO1 ATOO2 ATOO2 ATOO2 
SB20-SCS-038 ATOO1C ATOO2A ATOO2B ATOO2B-D 

5 6-8 1 - 3 3-5 3-5 
5/13196 6/12192 6/12192 6/12192 6/12192 

10 U 10 U 11 U 11 U 11 U 
10 U 11 U 11 U 11 U 
10 U 11 U 11 U 11 U 

10 U 10 U 11 U 11 U 11 U 
10 U 10 U 11 U 11 U 11 U 

8 U 7 U 9 U 7 U 
10 U 10 U 11 U 11 U 11 U 
10 U 10 U 11 U 2 2 
10 U 10 U 11 U 11 U 11 U 
10 U 3 10 35 31 

10 U 11 U 11 U 11 U 

340 U 350 U 350 U 400 U 
340 U 340 U 350 U 350 U 400 U 

340 U 350 U 350 U 400 U 
340 U 350 U 350 U 400 U 

340 U 340 U 210 350 U 400 U 
340 U 340 U 170 350 U 400 U 
340 U 340 U 210 350 U 400 U 

340 U 350 U 350 U 400 U 
340 U 340 U 210 350 U 400 U 

340 U 350 U 350 U 400 U 
340 U 340 U 350 U 350 U 400 U 
340 U 340 U 250 350 U 400 U 
340 U 340 U 350 U 350 U 400 U 

340 U 350 U 350 U 400 U 
340 U 420 350 U 400 U 
340 U 350 U 350 U 400 U 

340 U 340 U 350 U 350 U 400 U 
340 U 350 U 350 U 400 U 
340 U 350 U 350 U 400 U 

340 U 340 U 350 350 U 400 U 
340 U 340·U 1050 350 U 400 U 
340 U 340 U 1820 350 U 400 U 
340 U 340 U 406.85 350 U 400 U 

3.4 U 3.5 U 3.5 U 4 U 
3.4 U 3.5 U 3.5 U 4 U 
3.4 U 3.5 U 3.5 U 4 U 
1.7 U 1.8 U 1.8 U 2 U 
1.7 U 1.8 U 1.8 U ~ 
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SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
DIELDRIN 800 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
GAMMA-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 
METHOXYCHLOR 11000 
Inorganics (mg/kg) 
ALUMINUM 26000 
ANTIMONY 14 
r ... ,:~: 1-

RARIIIM 1200 
CADMIUM 35 
CALCIUM NA 

IUM 71 
(~, :.1:.1: 111_ 

C't ANIDE --I:{ I~I 

.EAD 400 
M, 11M NA 
11',r ... 'Nef ... '~I: ~1tI1_ 

MEFlCURY 0.7 
NICKEL 520 
t"u A~clIUM i'Jt\_ 
!=:I=I I=NIIIM 170 
SODIUM NA 
VANADIUM 210 
ZINC 8700 
Miscellaneous Parameters (mg/kg) 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDES 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 
OU2 OU2 OU2 OU2 

SCS-025 SCS-21 SCS-22 SCS-37 
SA5-SCS-025 SA6-SCS-21 SA6-SCS-22 SB20-SCS-037 

5 5 5 5 
519/96 519/96 519/96 5/13196 

/' 

0.32 U 0.31 U 0.37 U 0.31 U 

5.4 6.9 26.2 4 
0.07 0.04 0.22 0.05 

7.3 4.2 8.2 3 
3.9 2.4 1.3 

0.11 U 0.1 U 0.16 0.1 U 

1.7 1.3 20.4 1.1 

0.04 U 0.03 U 0.04 U 0.02 U 
7.6 5.6 14.7 3.5 

10.6 12.2 53.2 6 

676 4.14 15.5 59.3 

10.7 U 10.2 U 12.3 U 12.5 
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A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 

SCS-38 ATOO1 ATOO2 ATOO2 ATOO2 
SB20-SCS-038 ATOO1C ATOO2A ATOO2B ATOO2B-D 

5 6-8 1-3 3-5 3-5 
5/13196 6/12192 6/12192 6/12192 6/12192 

3.4 U 3.5 U 3.5 U 4 U 
3.4 U 3.5 U 3.5 U 4 U 
3.4 U 3.5 U 3.5 U 4 U 
3.4 U 3.5 U 3.5 U 4 U 
1.7 U 1.8 U 1.8 U 2 U 
1.7 U 1.8 U 1.8 U 2 U 
17 U 18 U 18 U 20 U 

1520 6260 4350 5050 
0.31 U 2.1 U 2.2 U 2.2 U 2.2 U 

0.62 U 2.9 6.5 5.9 
10.4 10.3 U 146 228 165 
0.04 1U 1.1U 1.1U 1.1 U 

23200 5630 10300 4290 
3.5 5.7 13.7 12.2 10.4 
8.1 4.1 U 23.2 9.3 10.9 

0.1 U 2.6 U 2.8 U 2.8 U 2.8 U 
4370 _I 

1.5 1.6 9.4 6.8 7.5 
4730 :J 4180 5530 3290_ 
185 1370 

0.02 U 0.1 U 0.11 U 0.11 U 0.11 U 
9.9 8.2, U 18 14.2 13.9 

146 379 322 582 
0.62 U 0.67 U 0.67 U 0.67 U 
103 U 111 U 111 U 111 U 
10.3 U 26.1 21.3 21.1 

11.7 8.5 3~ ~4.7 24.3 

247 
870 13000 12000 10000 

10.4 U 
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TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

SITE: A4 A4 A4 A4 A4 A4 A4 A4 A4 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil ATOO3 ATOO3 ATOO4 ATOO4 ATOO5 ATOO5 ATOO5 ATOO6 ATOO6 
SAMPLE NUMBER: Risk ATOO3A ATOO3B ATOO4A ATOO4B ATOO5A ATOO5C ATOO5C-D ATOO6A ATOO6B 
DEPTH (FEET): Value 1-3 3-5 1-3 3-5 1 - 3 6-8 6-8 1-3 3-5 
SAMPLE DATE: 6/16192 6/16192 6/16192 6/16192 6/16192 6/16192 6/16192 6/17192 6/17192 

140000 11 U 0.8 11 U 2 11 U 12 U 12 U 11 U 11 U 
3500 11 U 14 U 11 U 2 11 U 12 U 12 U 11 U 11 U 
9000 11 U 14 U 11 U 7 11 U 12 U 12 U 11 U 11 U 

34000 11 U 14 U 11 U 13 U 11 U 12 U 12 U 11 U 11 U 
1,2-DICHLOROETHENE (TOTAL) 8000 22 25 140 570 1 1 2 11 U 11 U 
ACETONE 320000 11 U 14 U 11 U 22 U 11 U 12 U 12 U 11 U 8 U 
ETHYLBENZENE 200000 11 U 14 U 11 U 72 11 U 12 U 12 U 11 U 11 U 
TETRACHLOROETHENE 72000 11 U 28 11 U 2700 11 U 12 U 0.9 11 U 11 U 
TOLUENE 3 U 8 U 1 U 20 16 17 2 U 11 U 5 U 

38 290 1 ' III 10 8 11 5 11 U 
11 U 14 U 2 U 2000 11 U 12 U 12 U 11 U 11 U 

NA 750 U 460 U 170 4100 U 370 U 390 U 400 U 730 U 400 U 
1200000 750 U 460 U 79 4100 U 370 U 390 U 400 U 730 U 400 U 

NA 750 U 460 U 370 U 4100 U 370 U 390 U 400 U 730 U 400 U 
7880000 200 460 U 130 4100 U 370 U 390 U 400 U 360 400 U 

NA 890 460 U 530 4100 U 130 390 U 400 U 1100 400 U 
NA 810 460 U 480 4100 U 370 U 390 U 400 U 1100 400 U 
NA 1000 460 U 600 4100 U 150 390 U 400 U 1200 400 U 
NA 360 460 U 270 4100 U 370 U 390 U 400 U 730 400 U 
NA 800 460 U 340 4100 U 100 390 U 400 U 810 400 U 

570000 750 U 460 U 370 U 7200 370 U 390 U 400 U 730 U 400 U 
700000 160 460 U 87 4100 U 370 U 390 U 400 U 200 400 U 

NA 960 460 U 600 4100 U 130 390 U 400 U 1300 400 U 
NA 750 U 460 U 370 U 4100 U 370 U 390 U 400 U 730 U 400 U 

58000 750 U 460 U 55 4100 U 370 U 390 U 400 U 730 U 400 U 
1080000 2100 460 U 1300 4100 U 250 390 U 400 U 2800 400 U 
850000 750 U 460 U 110 4100 U 370 U 390 U 400 U 730 U 400 U 

NA 240 460 U 290 4100 U 370 U 390 U 400 U 600 400 U 
10000 750 U 460 U 370 U 4100 U 370 U 390 U 400 U 730 U 400 U 

NA 1200 460 U 850 4100 U 130 390 U 400 U 1500 400 U 
890000 2000 460 U 1100 4100 U 220 390 U 400 U 2400 400 U 

NA 4700 460 U 2840 4100 U 510 390 U 400 U 6110 400 U 
NA 10560 460 U 6569 4100 U 1110 390 U 400 U 13900 400 U 

BAP EQUIVALENTS 2000 1406.96 460 U 811 4100 U 417.63 390 U 400 U 1764.4 400 U 
PesticldeslPCBs u 
4,4'-DDD 56000 24 4.6 U 240 41 U 17 3.9 U 4 U 300 4 U 
4,4'-DDE 40000 52 4.6 U 310 74 31 3.9 U 4 U 660 4 U 
4,4'-DDT 15000 18 4.6 U 67 93 63 3.9 U 4 U 1400 4 U 
ALPHA-CHLORDANE 13000 1.9 U 2.4 U 19 U 21 U 1.9 U 2 U 2 U 19 U 2 U 
DELTA-RHC NA 1.9 U 2.4 U 19 II 25 1.9 U 2 U 2 U 19 U 2 U - -

NA - Nt ,able. 
Shading Irlulcates concentration exceeds the SRV. Page 10 of 16 9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
DIELDRIN 800 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
GAMMA-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 
METHOXYCHLOR 11000 

• (mg/kg) 
IALUMINUM 26000 
ANTIMONY 14 

1:""1: ,11_ 
BARIUM 1200 
CADMIUM 35 
:ALCIUM NA 

CHROMIUM 71 
I",el:.l:.l:::l:, 

[yYANIDE I 

Po ILEAD 
IMAGNESIUM NA 
"',',H[Cf~'~I: !IIU_ 

IMFRr.UR'( 0.7 
INICKEL 520 
lPOTAS§IUM NA 
I!=:FI FMIIIM 170 
IsnnlllM NA 
IVANADIUM 210 
I?INC 8700 
Miscellaneous Parameters (mg/kg) 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDES 

NA - Not available. 
Sh1'lrlinn inrlir.1'Ites concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 • SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 

ATOO3 ATOO3 ATOO4 ATOO4 ATOO5 
ATOO3A ATOO3B ATOO4A ATOO4B ATOO5A 

1-3 3·5 1·3 3·5 1 ·3 
6/16192 6116192 6/16192 6/16192 6/16192 
3.7 U 4.6 U 37 U 41 U 3.7 U 
3.7 U 4.6 U 37 U 41 U 3.7 U 
3.7 U 4.6 U 37 U 41 U 3.7 U 
3.7 U 4.6 U 37 U 41 U 7.1 
1.9 U 2.4 U 19 U 21 U 1.9 U 
1.9 U 2.4 U 19 U 21 U 1.9 U 
19 U 24 U 190 U 210 U 19 U 

4110 6830 4360 4380 4840 
ggu 2.6 U_ 2.2 U .~ U 2.2_J.! 

4.1 2.9 3.6 4.6 4.3 
85.7 109 97.3 119 126 

1.1 U 1.3 U 1.1 U 1.2 U 1.1 U 
4340 10500 14800 16300 11800 
-.10.8 13.3 18.9 14.1 13·1 
31.5 13.6 90.4 25.5 24.2 

A4 
OU2 

ATOO5 
ATOO5C 

6·8 
6/16192 
3.9 U 
3.9 U 
3.9 U 
3.9 U 
2 U 
2 U 
20 U 

3050 
2.4 U 

0.72 U 
29.4 

1.2 U 
27700 

9.3 
5.2 

2.8 U 3.2 U ~8U 2.9. 2.8 U ~.U 

123 9.7 54.7 36.2 33.4 3.4 
1750 2070 5050 3740 5880 7580 
859 222 635 1340 1390 

~1 U O.13_J.! 0.11 U ..Q.12 U 0.11 U 0.12 U 
11.1 18.7 18.5 13.6 19 9.6 U 
g02 128 U 414 280 334 120 U 

0.67 U 0.77 U 0.66 U 0.7 U 0.66 U 0.72 U 
-.111 U 128 U 110 U 117 U 110 U ·120 U 

16.8 20.3 20.3 21.7 17.6 22.8 
62.3 30.6 87.4 ~.3 39.6 14.9 

16000 12000 13000 16000 3700 1600 
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A4 A4 A4 
OU2 OU2 OU2 

ATOO5 ATOO6 ATOO6 
ATOO5C·D ATOO6A ATOO6B 

6·8 1 ·3 3·5 
6/16192 6/17192 6/17192 

4 U 37 U 4 U 
4 U 37 U 4 U 
4 U 37 U 4 U 
4 U 37. U 4 U 
2 U 19 U 2 U 
2 U 19 U 2 U 
20 U 190 U 20 U 

2590 3760 2690 
2.4 U 2.2 U 2.3 U. 

0.71 U 3.7 0.68 U 
38.3 70.4 31.3 

1.2 U 1.1 U 1.1 U 
28700 10300 6010 

_9_ 8.2 
6.1" 4.5 U 
3 U I 4.6 2.8 U 

5010 
3.1 54.9 3.6 

7760 3840 3040 
525 213 

0.t2 U 0.11!J.. 0.11 U 
12.5 12.7 9 U 

1t8 U 413 113U 
0.71 U 0.65 U 0.68 U 
118 U 109 U 113 U 

23 13.9 13.8 
14.5 298 15.3 

2400 13000 1900 
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SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soli 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
Volatile Organics (ug/kg) 
1,1-DICHLOROETHANE 34000 
1,2-DICHLOROETHENE (TOTAL) 8000 
ACETONE 320000 
TETRACHLOROETHENE 72000 
TRICHLOROETHENE 29000 
Semlvolatlle Organics (ug/kg) 
ANTHRACENE 7880000 
BENZO(A)ANTHRACENE NA 
BENZO(A)PYRENE NA 
BENZO(B)FLUORANTHENE NA 
BENZO(G,H,I)PERYLENE NA 
BENZO(K)FLUORANTHENE NA 
CARBAZOLE 700000 
CHRYSENE NA 
FLUORANTHENE 1080000 
FLUORENE 850000 
INDENO(1,2,3-CD)PYRENE NA 
PHENANTHRENE NA 
PYRENE 890000 
TOTALCPAH NA 
TOTALPAH NA 
BAP EQUIVALENTS 2000 
PesticideslPCBs (ug/kg) 
4,4'-DDD 56000 
4,4'-DDE 40000 
4,4'-DDT 15000 
ALPHA-CHLORDANE 13000 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
Inorganlcs (mg/kg) 
ALUMINUM 26000 
ANTIMONY 14 
ARSENIC 10 
BARIUM 1200 
CALCIUM NA 
CHROMIUM 71 
COPPER 100 
1I:£e III 

LEAD 400 
~nf\lESIUM I NA I 

NA - Nt lable. 
Shading indicates concentration exceeds the SRV. 

B1 
OU2 

BB001 
BB001A 

1 - 3 
6/15192 

1 
11 U 
11 U 
11 U 
11 U 
11 U 

340 U 
140 
120 
140 

340 U 
98 

340 U 
180 
340 

340 U 
340 U 

170 
310 
678 
1498 

336.16 

26 
37 
11 

1.8 U 
3.4 U 
3.4 U 
3.4 U 

2810 
2.2 U 

3 
74.8 
2930 

6 
16.6 

TABLES 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA B1 
NIROP FRIDLEY, MINNESOTA 

B1 B1 B1 B1 B1 
OU2 OU2 OU2 OU2 OU2 

BB001 BB001 BB002 BB002 BB002 
BB001B BB001C BB002B BB002G BB002G-D 

3-5 6-8 3-5 16 -18 16 -18 
6/15192 7nt92 6/15192 6/15192 6/15192 

11 U 170 U 2 10 U 10 U 
11 U 120 160 10 U 10 U 
37 U 2600 12 U 10 U 10 U 
11 U 170 U 12 U 10 U 10 U 
11 U 170 U 4 10 U 10 U 

370 U 970 U 89 350 U 370 U 
370 U 970 U 300 350 U 370 U 
370 U 970 U 270 350 U 370 U 
370 U 970 U 340 350 U 370 U 
370 U 970 U 380 U 350 U 370 U 
370 U 970 U 240 350 U 370 U 
370 U 970 U 380 U 350 U 370 U 
370 U 970 U 380 350 U 370 U 
370 U 200 770 350 U 370 U 
370 U 970 U 380 U 350 U 370 U 
370 U 970 U 380 U 350 U 370 U 
370 U 970 U 440 350 U 370 U 
370 U 190 640 350 U 370 U 
370 U 970 U 1530 350 U 370 U 
370 U 390 3469 350 U 370 U 
370 U 970 U 545.78 350 U 370 U 

3.7 U 9.7 U 180 3.5 U 3.7 U 
3.7 U 9.7 U 160 3.5 U 3.7 U 
3.7 U 9.7 U 160 3.5 U 3.7 U 
1.9 U 5 U 2 U 1.8 U 1.9 U 
3.7 U 9.7 U 7.7 3.5 U 3.7 U 
3.7 U 9.7 U 4.7 3.5 U 3.7 U 
3.7 U 9.7 U 5.9 3.5 U 3.7 U 

1890 1790 4370 1900 1160 
2.5 U 7 U 2.3 U 2.2 U 2.1 U 

1.2 9.4 2.9 0.66 U 0.64 U 
22.5 38.4 75.6 11 U 10.7 U 
682 25500 18500 10300 10700 

4 7 U 12.8 4.7 3.3 
5.1 U 14 U 43.1 8.4 4.3 U 

'1!1I_ 4280 3730 _I',. ... ". 3650 2700 
14.8 2.6 2.1 U 37 3.5 3.3 
1500 720 1840 7230 3830 3620 
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B1 B1 B1 B1 B1 
OU2 OU2 OU2 OU2 OU2 

BB003 BB003 BB202 BB204 BB204 
BB003A BB003D BB202B BB204A BB204G 

1 - 3 8 -10 3-5 1 - 3 16 -18 
6/16192 6/16192 7/16192 7/16192 7/16192 

11 U 12 U 12 U 11 U 10 U 
11 U 12 U 12 U 11 U 10 U 
11 U 100 U 11 U 9 U 1500 
11 U 12 U 12 U 11 U 14 
11 U 12 U 12 U 11 U 27 

380 U 450 U 
380 U 450 U 
380 U 450 U 
380 U 450 U 
380 U 450 U 
380 U 450 U 
380 !.I 450 U 
380 U 450 U 

110 450 U 
380 U 450 U 
380 U 450 U 
380 U 450 U 

110 450 U 
380 U 450 U 

220 450 U 
380 U 450 U 

3.8 U 4.5 U 
3.8 U 4.5 U 

8.2 4.5 U 
2 U 2.3 U 

3.8 U 4.5 U 
3.8 U 4.5 U 

5.8 4.5 U 

4580 3440 
2.3 U 2.7 U 

2.6 4.4 
74.9 30.3 
4410 3030 
8.8 11 
19.2 7.6 

_t'.~,:{, , .':.-
14.4 4.3 

I 2370 I 1540 I -
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SITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
SAMPLE DATE: 

Residential 
Soli 
Risk 

Value 

MANGANESE 1400 
NICKEL 520 
POTASSIUM NA 
SELENIUM 170 
SODIUM NA 
VANADIUM 210 
ZINC 
Miscellaneous Parameters 
TOTAL ORGANIC CARBON 

NA - Not available. 
Shadino indicates concentration exceeds the SRV. 

B1 
OU2 

BB001 
BB001A 

1-3 
6/15192 

977 
9.9 
193 

0.65 U 
108 U 
10.8 
25.1 

TABLES 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA B1 
NIROP FRIDLEY, MINNESOTA 

B1 B1 B1 B1 B1 
OU2 OU2 OU2 OU2 OU2 

BB001 BB001 BB002 BB002 BB002 
BB001B BB001C BB002B BB002G BB002G-D 

3-5 6-8 3-5 16 -18 16 -18 
6/15192 7nt92 6/15192 6/15192 6/15192 

275 152 1350 91.8 55.6 
10.2 U 28.1 U 10.4 13.8 9.2 
127 U 1000 U 465 110 U 107 U 
0.76 U 2.1 U 0.7 U 0.66 U 0.64 U 
127 U 536 116 U 110 U 107 U 
12.7 U 35.1 U 20.4 11 U 10.7 U 

6.6 14 U 49.6 12.4 9.1 
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B1 B1 B1 B1 B1 
OU2 OU2 OU2 OU2 OU2 

BB003 BB003 BB202 BB204 BB204 
BB003A BB003D BB202B BB204A BB204G 

1-3 8 -10 3-5 1 - 3 16 -18 
6/16192 6/16192 7/16192 7/16192 7/16192 

670 156 
12.2 10.8 U 
389 269 

0.68 U 0.81 U 
113 U 135 U 
18.4 24.6 
32.9 14.4 
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SITE: B1 
OPERABLE UNIT: .Residential OU2 
LOCATION: Soil BB205 
SAMPLE NUMBER: Risk BB205A 
DEPTH (FEET): Value 1 - 3 
SAMPLE DATE: 7/16192 
Volatile 0lJlanics (ug/~ 
1,1-DICHLOROETHANE 34000 12 U 
1,2-DICHLOROETHENE (TOTAL) 8000 12 U 
ACETONE 320000 12 U 
TETRACHLOROETHENE 72000 12 U 
TRICHLOROETHENE . 29000 12-iT 
Semlvolatile Organics (ug/kg) 
ANTHRACENE 7880000 
BENZO(A)ANTHRACENE NA 
BENZO(A)PYRENE NA 
BENZO(B)FLUORANTHENE NA 
BENZO(G,H,I)PERYLENE NA 
BENZO(K)FLUORANTHENE NA 
CARBAZOLE 700000 
CHRYSENE NA 
FLUORANTHENE 1080000 
FLUORENE 850000 
INDENO(1,2,3-CD)PYRENE NA 
PHENANTHRENE NA 
PYRENE 890000 
TOTAL CPAH NA 
TOTALPAH NA 
BAP EQUIVALENTS 2000 
PesticideslPCBs (ug/kg) 
4,4'-DDD 56000 
4,4'-DDE 40000 
4,4'-DDT 15000 
ALPHA-CHLORDANE 13000 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
Inorganics (mg/kg) 
ALUMINUM 26000 
ANTIMONY 14 
ARSENIC 10 
BARIUM 1200 
CALCIUM NA 
CHROMIUM 71 
COPPER 100 -. 111-

LEAD 400 I 
M' -'IESIUM 
'-

NA 

NA - NL .ilable. 
Shadinq indicates concentration exceeds the SRV. 

TABLE 5 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA B1 
NIROP FRIDLEY, MINNESOTA 

B1 B1 B1 B1 B1 
OU2 OU2 OU2 OU2 OU2 

BB205 BB206 BB206 BB206 BT001 
BB205G BB206A BB206A-D BB206G BT001A 
16 -18 1-3 1-3 16 -18 1 - 3 
7/16/92 7117192 7/17192 7/17192 6/18192 

11 U 14 U 11 U 11 U 11 U 
11 U 14 U 11 U 11 U 11 U 
130 210 240 170 5 U 

11 U 14 U 11 U 11 U 11 U 
11 U 14 U 11 U 11 U 11 U 

150 
450 
450 
490 
290 
380 
77 
500 
990 
51 

310 
580 
810 
2580 
5400 
759.3 

63 
52 
78 
4.8 

3.6 U 
5.1 

3.6 U 

2430 
2.3 
2.1 
44.1 

15200 
6.6 
19.1 
6020 
19.4 
5380 
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B1 B1 B1 
OU2 OU2 OU2 

BT001 BT002 BT002 
BT001B BT002A BT002B 

3-5 1-3 3-5 
6/18192 6/17192 6/17192 

11 U 12 U 15 U 
11 U 12 U 15 U 
11 U 9 U 20 U 
11 U 12 U 15 U 
11 U 12 U 15 U 

360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 0 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 

3.6 U 3.9 U 4.8 U 
3.6 U 3.9 U 4.8 U 
3.6 U 3.9 U 4.8 U 
1.9 U 2 U 2.5 U 
3.6 U 3.9 U 4.8 U 
3.6 U 3.9 U 4.8 U 
3.6 U 3.9 U 4.8 U 

3400 3380 4170 
2.2 U 2.3 U 3.1 U 

2.7 2.5 5.8 
70.2 61.4 197 
2730 6150 11800 
6.2 6.5 8.5 
8.5 11.6 9 

_:1"",.1 '.I~:I""'~ 
I 6.8 5.3 8.6 

1290 2440 2400 -
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SITE: B1 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli BB205 
SAMPLE NUMBER: Risk BB205A 
DEPTH (FEET): Value 1-3 
SAMPLE DATE: 7/16192 
MANGANESE 1400 
NICKEL 520 
POTASSIUM NA 
SELENIUM 170 
SODIUM NA 
VANADIUM 210 
ZINC 8700 
Miscellaneous Parameters m 
TOTAL ORGANIC CARBON 

NA - Not avaiiable. 
Shading indicates concentration exceeds the SRV. 

TABLE 5 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA B1 
NIROP FRIDLEY, MINNESOTA 

B1 B1 B1 B1 B1 
OU2 OU2 OU2 OU2 OU2 

BB205 BB206 BB206 BB206 BT001 
BB205G BB206A BB206A-D BB206G BT001A 
16 -18 1-3 1 - 3 16 -18 1-3 
7/16192 7/17192 7/17192 7/17192 6/18192 

302 
8.6 U 
247 

0.64 U 
107 U 
10.7 U 

42.7 
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B1 B1 B1 
OU2 OU2 OU2 

BT001 BT002 BT002 
BT001B BT002A BT002B 

3-5 1-3 3-5 
6/18192 6/17192 6/17192 

691 616 .1 

8.8 U 9.1 17.2 
110 U 157 264 
0.66 U 0.68 U 1.3 
110 U 114 U 153 U 
11.4 12.3 15.3 U 
22.8 21.7 25.1 
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SITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
SAMPLE DATE: 

Residential 
Soil 
Risk 

Value 

NA 
NA 
NA 

1080000 
890000 

NA 
NA 

2000 

56000 
40000 
15000 

26000 
10 

1200 
NA 
71 
100 

IRON 7000 
LEAD 400 
MAGNESIUM NA 
MANGANESE 1400 
NICKEL 520 
POTASSIUM NA 
VANADIUM 210 
ZINC 8700 
Miscellaneous Parameters m 
TOTAL ORGANIC CARBON 

NA - Nl .lIable. 
Shading indicates concentration exceeds the SRV. 

B2 
OU2 

'BT003 
BT003A 

1 - 3 
6/18192 

TABLE 6 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA B2 
NIROP FRIDLEY, MINNESOTA 

B2 
OU2 

BT003 
BT003D 

8 -10 
6/18192 

B2 
OU2 

BT004 
BT004A 

1 - 3 
6/18192 

64 
130 
68 
86 
96 

262 
444 

399.268 

11 
18 
3.7 

3960 
2.4 
93.9 
7220 
7.8 
11.5 
•• I 

12 
2870 
747 
14.1 
246 
13.8 
31.8 

B2 
OU2 

BT004 
BT004D 

8 -10 
6/18192 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

3.6 U 
3.6 U 
3.6 U 

1110 
1.8 

11 U 
1160 
2.7 

4.4 U 
3330 

2 
703 
29.7 

8.8 U 
110 U 
11 U 
30.5 

B2 
OU2 

BT004 
BT004D-D 

8 -10 
6/18192 

390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U' 

3.9 U 
3.9 U 
3.9 U 

1440 
3 

11.5 U 
1420 
3.9 

4.6 U 
3940 
2.1 
823 
49.3 

9.2 U 
1000 U 
11.5 U 

49.9 

Page 1 of 1 9/12101 



TABLE 7 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA D 
NIROP FRIDLEY, MINNESOTA 

SITE: D D D D D D D D D D D D 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil DB029 DB029 DB029 DB030 DB030 DB031 DB031 DB032 DB032 DB033 DB033 DB034 
SAMPLE NUMBER: Risk DB029A DB029E DB029E-D DB030A DB030E DB031A DB031F DB032A DB032C DB033A DB033E DB034A 
DEPTH (FEET): Value 1-3 10 -12 10 -12 1 - 3 10 -12 1-3 13 -15 1-3 6-8 1 - 3 10 -12 1-3 
SAMPLE DATE: 6/11192 6/11192 6/11192 6/12192 6/12192 6/11192 6/11192 6/11192 6/11192 7n192 7n192 7n192 

140000 0.8 10 U 10 U 11 U 10 U 11 U 53 U 11 U 11 U 12 U 13 U 11 U 
320000 11 U 130 160 7 U 140 22 U 82 U 4 U 11 U 15 U 470 6 U 
72000 2 10 U 10 U 11 U 10 U 11 U 9 11 U 11 U 1 11 2 
29000 9 10 U 10 U 11 U 10 U 11 U 53 U 11 U 11 U 12 U 46 7 

7880000 85 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 520 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 980 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 1600 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 990 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 760 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 

700000 84 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 860 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 310 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 

1080000 680 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 170 370 U 370 U 
NA 840 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 220 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 

890000 960 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 140 370 U 370 U 
NA 5870 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 8805 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 310 370 U 370 U 

2000 1594.46 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
PesticideslPCBs 
4,4'-000 56000 29 7.4 3.4 U 3.7 U 3.4 U 70 3.6 U 3.7 U 3.5 U 21 3.7 U 3.7 U 
4,4'-00E 40000 17 26 3.4 U 3.7 U 3.4 U 140 3.6 U 3.7 U 3.5 U 130 3.7 U 26 
4,4'-00T 15000 84 19 3.4 U 6.3 3.4 U 81 3.6 U 3.7 U 3.5 U 200 3.7 U 20 
DIELDRIN 800 16 3.4 U 3.4 U 3.7 U 3.4 U 3.7 U 3.6 U 3.7 U 3.5 U 3.8 U 3.7 U 3.7 U 
ENORIN 8000 15 3.4 U 3.4 U 3.7 U 3.4 U 3.7 U 3.6 U 3.7 U 3.5 U 3.8 U 3.7 U 3.7 U 

26000 3850 1850 1570 5090 1670 4600 1770 5420 2470 3160 3080 3560 
10 1.2 1 1 2.7 0.88 2.4 0.94 6 1.5 3.5 1.8 2.6 

1200 124 10.3 U 10.4 U 71.4 10.3 U 74 16.6 93.2 20.7 129 56.3 43.8 
35 4.3 1 U 1 U 1.1 U 1 U 1.1 U 1.1 U 1.1U 1.1 U 1.2 U 1.1U 1.1 U 
NA 11000 4400 3420 9120 3420 3060 6650 13400 15000 23900 5080 4840 
71 43.2 4.8 5 10.6 3 11.8 7 13.9 6.6 8.8 7.7 7.1 

2000 11 10.3 U 10.4 U 10.8 U 10.3 U 11 U 10.5 U 11 U 10.7 U 11.6 U 11.2 U 11.2 U 
COPPER 100 937 7.3 7.3 19.2 5.6 59.4 22.7 46.4 9.9 33.9 14.5 8 
IRON 7000 30100 4490 3890 I II 4050 III 5550 • II 6610 5870 
LEAD 1.4 1.1 11 1 17.5 4.1 19.5 2.2 6.4 
MAGNESIUM 1950 1690 2830 1430 1600 2500 6250 5410 1300 

94.8 98.8 345 66.5 367 156 604 167 168 
NICKEL 8.3 U 8.3 U 11.9 8.3 U 10.5 8.4 U 15.4 8.5 U 8.9 U 

NA - Not available. 
Shading indicates concentration exceeds the SRV. Page 1 of 4 9/12101 



SITE: D 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli DB029 
SAMPLE NUMBER: Risk DB029A 
DEPTH (FEET): Value 1-3 
SAMPLE DATE: 6/11192 
POTASSIUM NA 509 
SODIUM NA 251 
VANADIUM 210 21.2 
ZINC 8700 325 
Miscellaneous Parameters (mglkg) 
TOTAL ORGANIC CARBON NA I 16000 

NA - NI. .ilable. 
8h~rlinn inrlic~tf'!,; cnncentratinn exceeds the SRV. 

TABLE 7 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA D 
NIROP FRIDLEY, MINNESOTA 

D D D D D 
OU2 OU2 OU2 OU2 OU2 

DB029 DB029 DB030 DB030 DB031 
DB029E DB029E-D DB030A DB030E DB031A 
10 -12 10 -12 1-3 10 -12 1-3 
6/11192 6/11192 6/12192 6/12192 6/11192 

152 104 281 103 U 315 
107 104 U 108 U 103 U 110 U 
12.3 13.2 20.8 10.7 21.3 
9.3 10.3 40.2 7.3 28.5 

150 150 16000 220 16000 

Page 2 of 4 

D D D D D D 
OU2 OU2 OU2 OU2 OU2 OU2 

DB031 DB032 DB032 DB033 DB033 DB034 
DB031F DB032A DB032C DB033A DB033E DB034A 
13 -15 1-3 6-8 1-3 10 -12 1-3 
6/11192 6/11192 6/11192 7n192 7n192 7n192 

227 443 282 1000 U 1000 U 1000 U 
105 U 110 U 111 116 U 112 U 112 U 
13.6 21.4 16 13.9 13.6 11.6 
12.9 86.3 17 30 21.1 17.8 

1200 2000 1800 16000 13000 16000 

9/12/01 



SITE: 0 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli OB034 
SAMPLE NUMBER: Risk OB034C 
DEPTH (FEET): Value 6-8 
SAMPLE DATE: 7nJ92 

140000 2 
320000 1400 
72000 10 
29000 63 

7880000 380 U 
NA 380 U 
NA 380 U 
NA 380 U 
NA 380 U 
NA 380 U 

700000 380 U 
NA 380 U 
NA 380 U 

1080000 380 U 
NA 380 U 
NA 380 U 

890000 380 U 
NA 380 U 
NA 380 U 

2000 380 U 
PesticideslPCBs u 
4,4'-DDD 56000 3.8 U 
4,4'-DDE 40000 4.8 
4,4'-DDT 15000 5.4 
DIELDRIN 800 3.8 U 
ENDRIN 8000 3.8 U 

26000 4940 
10 2.8 

1200 73.6 
35 1.2 U 
NA 5480 
71 9.2 

2000 11.5 U 
COPPER 100 ~ 
IRON 7000 11100 
LEAD 
MAGNESIUM 

NICKEL 

NA - Not available. 
Sh:'lriinn inriic:'ltp'l crmcpntration exceeds the SRV. 

10.3 
2610 
631 
13.8 

TABLE 7 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA 0 
NIROP FRIDLEY, MINNESOTA 

0 0 0 0 0 0 
OU2 OU2 OU2 OU2 OU2 OU2 
B97 B97 CB-13 CB-13 CB-20 CB-20 

B97(12-16) B97(16-20) CB13-97(00-04) CB13-97(04-08) CB20-97(00-04) CB20-97(04-08) 
12 -16 16-20 0-4 4-8 0-4 4-8 
6/13197 6/13197 6/13197 6/13197 6/13197 6/13197 

20 U 20 U 20 U 20 U 20 U 20 U 
60 U 60 U 60 U 60 U 60 U 60 U 
25 U 25 U 25 U 43 J 25 U 25 U 
20 U 20 U 20 U 140 20 U 20 U 

25 U 25 U 25 U 25 U 25 U 25 U 

Page 3 of 4 9112/01 



SITE: 0 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli OB034 
SAMPLE NUMBER: Risk OB034C 
DEPTH (FEET): Value 6-8 
SAMPLE DATE: 7nJ92 
POTASSIUM NA 1000 U 
SODIUM NA 115 U 
VANADIUM 210 16.6 
ZINC 8700 26.3 
Miscellaneous Parameters (mg/kg) 
TOTAL ORGANIC CARBON NA I 16000 I 

NA - Nl .ilable. 
Shading indicates concentration exceeds the SRV. 

TABLE 7 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA 0 
NIROP FRIDLEY, MINNESOTA 

0 0 0 0 
OU2 OU2 OU2 OU2 
B97 B97 CB-13 CB-13 

B97(12-16) B97(16-20) CB13-97(00-04) CB13-97(04-08) 
12 -16 16 - 20 0-4 4-8 
6113197 6/13197 6/13197 6/13197 

I I 

Page 4 of 4 

0 0 
OU2 OU2 

CB-20 CB-20 
CB20-97(00-04) CB20-97(04-08) 

0-4 4-8 
6/13197 6/13197 

9/12101 



TABLE 8 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA E 
NIROP FRIDLEY, MINNESOTA 

SITE: E E E E E E E E E E E E 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil EB001 EB001 EB002 EB002 EB003 EB003 EB004 EB004 EB203 EB203 EB206 EB206 
SAMPLE NUMBER: Risk EB001A EB001E EB002A EB002D EB003A EB003F EB004A EB004D EB203A EB203B EB206A EB206E 
DEPTH (FEET): Value 1-3 10 -12 1-3 8 -10 1-3 13 -15 1-3 8 -10 1 - 3 3-5 1-3 10 -12 
SAMPLE DATE: 6/16192 6/16192 6/16192 6/16192 6/18192 6/18192 6/18192 6/18192 7121192 7121192 7/17192 7/17192 

8000 53 U 28 U 11 U 10 U 11 U 11 U 4 11 U 11 U 11 U 11 U 10 U 
320000 23 U 28 U 11 U 10 U 19 U 42 U 120 120 13 U 14 U 11 U 48 U 
72000 53 U 28 U 11 U 10 U 11 U 0.7 11 U 3 11 U 2 11 U 10 U 
29000 53 U 3 11 U 2 11 U 2 3 0.6 31 27 8 10 U 

1200000 140 380 U 55 340 U 390 U 340 U 380 350 U 
7880000 320 380 U 130 340 U 390 U 340 U 860 120 

NA 1300 380 U 460 340 U 390 U 340 U 3300 100 
NA 1200 380 U 460 340 U 390 U 340 U 2900 140 
NA 1500 380 U 510 340 U 390 U 340 U 3400 170 
NA 870 380 U 300 340 U 390 U 340 U 2000 400 
NA 900 380 U 340 340 U 390 U 340 U 2000 83 

700000 250 380 U 82 340 U 390 U 340 U 200 350 U 
NA 1500 380 U 530 340 U 390 U 340 U 3400 140 

58000 50 380 U 370 U 340 U 390 U 340 U 160 350 U 
1080000 3700 380 U 1200 340 U 390 U 340 U 7600 260 
850000 130 380 U 370 U 340 U 390 U 340 U 390 350 U 

NA 790 380 U 300 340 U 390 U 340 U 1800 350 U 
NA 1800 380 U 610 340 U 390 U 340 U 3100 150 

890000 3200 380 U 1000 340 U 390 U 340 U 6600 300 
NA 7190 380 U 2600 340 U 390 U 340 U 16800 633 
NA 17220 380 U 5895 340 U 390 U 340 U 37340 1863 

BAP EaUIVALENTS 2000 1744.5 380 U 775.93 340 U 390 U 340 U ~ ': I 360.47 

COPPER 100 128 
IRON 7000 9040 

NA - Not available. 
Shadinq indicates concentration exceeds the SRV. Page 1 of 4 9/12/01 



SITE: E 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli EB001 
SAMPLE NUMBER: Risk EB001A 
DEPTH (FEET): Value 1-3 
SAMPLE DATE: 6/16192 
NICKEL 520 13.6 
POTASSIUM NA 1000 U 
SELENIUM 170 0.63 U 
SODIUM NA 104 U 
VANADIUM 210 13.8 
ZINC 8700 79.3 
Miscellaneous Parameters (mg/kg) 
TOTAL ORGANIC CARBON NA 2100 

NA - Nl .Iable. 
Shading Indicates concentration exceeds the SRV. 

TABLE 8 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA E 
NIROP FRIDLEY, MINNESOTA 

E E E E E 
OU2 OU2 OU2 OU2 OU2 

EB001 EB002 EB002 EB003 EB003 
EB001E EB002A EB002D EB003A EB003F 
10 -12 1 - 3 8 -10 1-3 13 -15 
6/16192 6/16192 6/16192 6/18/92 6/18192 
8.5 U 14.9 8.2 U 12.4 13.6 

1000 U 1000 U 1000 U 1090 383 
0.63 U 0.67 U 0.62 U 0.7 U 0.73 
106 U 129 103 U 921 161 
14.5 18.9 11.1 21.2 23.4 
13.5 58.2 8.6 37.9 20.7 

340 4500 240 3700 170 

Page i!. of 4 

E E E E E E 
OU2 OU2 OU2 OU2 OU2 OU2 

EB004 EB004 EB203 EB203 EB206 EB206 
EB004A EB004D EB203A EB203B EB206A EB206E 

1-3 8 -10 1 - 3 3-5 1 - 3 10 -12 
6/18192 6/18192 7/21192 7/21192 7/17192 7/17192 

26.7 8.5 U 
1000 U 1000 U 
0.67 U 0.64 U 

150 106 U 
18.2 10.6 U 
232 11 

11000 1600 8400 1100 9200 16000 

9/12101 



TABLES 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA E 
NIROP FRIDLEY, MINNESOTA 

SITE: E E E E E E E E E E 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soli EB207 EB207 EB20S EB20S EB20S EB209 EB209 EB210 EB210 EB210 
SAMPLE NUMBER: Risk EB207A EB207F EB20SA EB20SA-D EB208F EB209A EB209B EB210A EB210A-D EB210E 
DEPTH (FEET): Value 1-3 13 -15 1-3 1 - 3 13 -15 1-3 3-5 1-3 1-3 10 -12 
SAMPLE DATE: 7/21/92 7/21/92 7/21/92 7/21/92 7/21/92 7/22/92 7/22/92 7/22/92 7/22/92 7/22/92 

8000 12 U 10 U 12 U 11 U 33 11 U 11 U 11 U 11 U 10 U 
320000 10 U 9 U 18 U 20 U 24 U 11 U 20 U 34 U 84 U 35 U 
72000 2 10 U 12 U 11 U 12 U 11 U 11 U 11 U 11 U 10 U 
29000 6 10 U 12 U 11 U 12 U 0.7 2 11 U 11 U 10 U 

1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

700000 
NA 

58000 
1080000 
850000 

NA 
NA 

890000 
NA 
NA 

BAP EQUIVALENTS 2000 

56000 
40000 
15000 
8000 
NA 

26000 
10 

1200 
35 
NA 
71 

COPPER 100 
IRON 7000 
LEAD 
MAGNESIUM 
MANGANESE 

NA - Not available. 
Shading indicates concentration exceeds the SRV. Page 3 of 4 9/12101 



SITE: E 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli EB207 
SAMPLE NUMBER: Risk EB207A 
DEPTH (FEET): Value 1-3 
SAMPLE DATE: 7121192 
NICKEL 520 
POTASSIUM NA 
SELENIUM 170 
SODIUM NA 
VANADIUM 210 
ZINC 8700 
Miscellaneous Parameters (mg/kg) 
TOTAL ORGANIC CARBON NA 2000 

NA - Nl. .:tilable. 
ShadinQ indicates concentration exceeds the SRV. 

TABLES 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA E 
NIROP FRIDLEY, MINNESOTA 

E E E E E 
OU2 OU2 OU2 OU2 OU2 

EB207 EB20S EB20S EB20S EB209 
EB207F EB20SA EB20SA-D EB20SF EB209A 
13 -15 1 - 3 1-3 13 -15 1-3 
7121192 7/21192 7/21192 7121192 7/22192 

100 2500 4900 5900 1300 

Page 4 of 4 

E E E E 
OU2 OU2 OU2 OU2 

EB209 EB210 EB210 EB210 
EB209B EB210A EB210A-D EB210E 

3-5 1-3 1-3 10 -12 
7122192 7122192 7122192 7122192 

2300 2300 2100 170 

9/12101 



SITE: F1 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli FB001 
SAMPLE NUMBER: Risk FB001A 
DEPTH (FEEn: Value 1 - 3 
SAMPLE DATE: 6/12192 
Volatile Organics (ug/kg) 
ACETONE 320000 17 U 
Semlvolatile Organics (ug/kg) 
BENZO(A)ANTHRACENE NA 200 
BENZO(A)PYRENE NA 170 
BENZO(B)FLUORANTHENE NA 240 
BENZO(K)FLUORANTHENE NA 160 
CHRYSENE NA 230 
FLUORANTHENE 1080000 390 
PHENANTHRENE NA 220 
PYRENE 890000 410 
TOTALCPAH NA 1000 
TOTAL PAH NA 2020 
BAP EQUIVALENTS 2000 490.83 
Pestlclut=5/1""D::> (uglkg) 
4,4'-000 56000 5 U 
4,4'-00E 40000 18 
4,4'-00T 15000 21 
Inorganlcs (mg/kg) 
A ,IMINIJM 26000 4650 
ARSENIC 10 4.8 
BARIUM 1200 99 __ 5 
r.A r.II 1M NA 9640 
:HROMIUM 71 9.9 

COBALT 2000 12.9 U 
l.;UI"'I"'t:H 100 

~ :l.h'l 

_EAO 400 22.4 
MAGNESIUM NA 2590 
li'j',l~[tr!l~l: 787 
NICKEL 520 12.4 
POTA~~IlJM NA 457 
!=:nnlllM NA 129 U 
VANAOIUM 210 18.3 
IZINC 8700 66.7 
Miscellaneous Parameters (mg/kg) 

ITOTAL ORGANIC CARBON I NA 16000 I 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 9 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA F 
NIROP FRIDLEY, MINNESOTA 

F1 F2 F2 F2 F2 
OU2 OU2 OU2 OU2 OU2 

FB001 FB002 FB002 FB002 FB003 
FB001E FB002A FB002C FB002H FB003A 
10 -12 1 - 3 6-8 18 - 20 1-3 
6/12192 6/11192 7n192 6/11192 6/11192 

140 U 5 U 79 U 710 510 

340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U' 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 

3.4 U 3.6 U 3.8 U 3.4 U 30 
3.4 U 3.6 U 3.8 U 3.4 U 15 
3.4 U 3.6 U 3~8 U 3.4 U 3.7 U 

1240 2510 3990 1690 5920 
1.7 3.8 0.7 0.63 U 3.9 

10.8 U 92 34.6 10.5 U 173 
24300 2880 8530 18300 17100 

4.5 8.4 14.3 6.4 18.2 
10.8 U 10.7 U 11.1 U 11 11.3 U 
4.3 U 6.9 4.5 6.2 20.4 
3490 6640 4780 

6.5 I 1.3 4.1 5.8 2.5 
6770 1150 4660 5730 3620 
281 723 87.2 161 

8.7 U 8.6 U 9.6 .gg.8 16.7 
108 U 164 1000 U 106 428 
108 U 107 U 111 U 105 U 167 
10.8 U 10.7 U 20.7 10.5 U 19.9 

8 12.4 20.1 ,15.6 27 

650 4700 I 940 I 1500 I 16000 

Page 1 of 1 

F2 F2 F2 
OU2 OU2 OU2 

FB003 FB004 FB004 
FB003E FB004A FB004G 
10 -12 1 - 3 16 -18 
6/11192 6/11192 6/11192 

1600 11 U 180 

330 U 360 U 340 U 
330 U 360 U 340 U 
330 U 360 U 340 U 
330 U 360 U 340 U 
330 U 360 U 340 U 
330 U 96 340 U 
330 U 360 U 340 U 
330 U 79 340 U 
330 U 360 U 340 U 
330 U 175 340 U 
330 U 360 U 340 U 

3.3 U 3.6 U 3.4 U 
3.3 U 6.5 3.4 U 
3.3 U 9.9 3.4 U 

1800 5629. 1280 
0.62 U 3.7 0.78 
10.6 U 113 10.4 U 
25900 7260 24900 

4.5 11.8 7.5 
10.4 U 11.1 U 10.4 U 

6.8 .11.2 7.7 
4870 'IC~IIII_ 4370 
2.1 6.2 2.3 

8100 3050 6530 
243 1020 245 
14.1 9.3 18.1 

189 U 273 104 U 
104 U 111 U 104 U 
10.4 U 16.9 10.4 U 

10.8 24.9 15.3 

1600 16000 7600 I 

9/12101 



SITE: NORTH 40 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli SCS-09 
SAMPLE NUMBER: Risk SA7-SCS-09 
DEPTH (FEET): Value 5 
SAMPLE DATE: 5/9/96 
Volatile Organics (uglkg) 
TRICHLOROETHENE 29000 11 U I 
Semlvolatile Organics (uglkg) 
2-CHLOROPHENOL 12600 360 U 
4-CHLORO-3-METHYLPHENOL NA 360 U 
BENZO(A)ANTHRACENE NA 360 U 
BENZO(A)PYRENE NA 360 U 
BENZO(K)FLUORANTHENE NA 360 U 
CHRYSENE NA 360 U 
INDENO(1,2,3-CD)PYRENE NA 360 U 
PENTACHLOROPHENOL 71000 900 U 
PYRENE 890000 360 U 
TOTALCPAH NA 360 U 
TOTAL PAH NA 360 U 
BAP EQUIVALENTS 2000 360 U 
Inorganlcs (mglkg) 
ANTIMONY 14 0.33 U 
BARIUM 1200 11.8 
CADMIUM 35 0.05 
CHROMIUM 71 4 
COPPE::R 100 1.7 
CYANIDE 62 0.11 U 
LEAD 400 1.2 
NICKEL 520 5.7 
ZINC 8700 9.3 
Miscellaneous Parameters (mglkg) 
SULFATE NA I 8.53 
TOTAL ORGANIC HALIDES NA 10.8 U 

NA - N~ ,ailable. 
ShadinQ indicates concentration exceeds the SRV. 

TABLE 10 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - "OTHER" AREAS 
NIROP FRIDLEY, MINNESOTA 

NORTH 40 NORTH 40 NORTH 40 NORTH 40 
OU2 OU2 OU2 OU2 

SCS-10 SCS-11 SCS-12 SCS-13 
SA7-SCS-10 SAS-SCS-11 SAS-SCS-12 SAS-SCS-13 

5 5 5 5 
5/9/96 5/9/96 5/9/96 5/9/96 

11 U 10 U I 10 U I 10 U 

350 U 350 U 340 U 340 U 
350 U 350 U 340 U 340 U 
350 U 350 U 340 U 340 U 
350 U 350 U 340 U 340 U 
350 U 350 U 340 U 340 U 
350 U 350 U 340 U 340 U 
350 U 350 U 340 U 340 U 
880 U 870 U 860 U 860 U 
350 U 28 340 U 340 U 
350 U 350 U 340 U 340 U 
350 U 28 340 U 340 U 
350 U 350 U 340 U 340 U 

0.32 U 0.32 U 0.31 0.31 U 
8.6 3 3.8 4.2 

0.04 U 0.04 U 0.06 0.05 
5.1 3.1 4 4 
3.2 1.8 2.4 1.8 

0.11 U 0.11 U 0.1 U 0.1 U 
2.5 0.93 1.4 1.1 
4.3 4 5.7 4.8 
11.1 8.3 8.2 8 

5.65 14 6.71 8.4 
10.6 U 10.5 U 10.3 U 10.4 U 

Page 1 of 2 

NORTH 40 NORTH 40 NORTH 40 NORTH 40 
OU2 OU2 OU2 OU2 

SCS-30 SCS-31 SCS-16 SCS-17 
SA9-SCS-030 SA9-SCS-031 SB11-SCS-16 SB11-SCS-17 

5 5 5 5 
5/9/96 5/9/96 5/9/96 5/9/96 

I 12 U I 11 U I 10 U I 10 U I 

410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
1000 U 920 U 860 U 860 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 

0.34 U 0.33 U 0.31 U 0.31 U 
151 261 3.3 8.6 
0.13 0.08 0.04 U 0.04 
5.7 5.4 3.8 5.6 
2.9 3.4 1.6 2.6 

0.11 U 0.11 U 0.1 U 0.1 U 
2 2 0.91 1.4 

9.8 8.9 4.6 6.4 
9.5 10.9 7.3 9.9 

I 74 I 106 I 6.75 6.17 I 
12.3 U 11.2 U 10.3 U 10.4 U 
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SITE: NORTH 40 
OPERABLE UNIT: Residential OU2 
LOCATION: Soil SCS-18 
SAMPLE NUMBER: Risk SB12-SCS-18 
DEPTH (FEET): Value 5 
SAMPLE DATE: 519/96 
Volatile Organics (ug/kg) 
TRICHLOROETHENE I 29000 10 U 
Semivolatile Organics (ug/kg) 
2-CHLOROPHENOL 12600 340 U 
4-CHLORO-3-METHYLPHENOL NA 340 U 
BENZO(A)ANTHRACENE NA 340 U 
BENZO(A)PYRENE NA 340 U 
BENZO(K)FLUORANTHENE NA 340 U 
CHRYSENE NA 340 U 
INDENO(1,2,3-CD)PYRENE NA 340 U 
PENTACHLOROPHENOL 71000 850 U 
PYRENE 890000 340 U 
TOTALCPAH NA 340 U 
TOTAL PAH NA 340 U 
BAP EQUIVALENTS 2000 340 U 
Inorganics{mg/j<g) 
ANTIMONY 14 0.31 U 
BARIUM 1200 6 
CADMIUM 35 0.04 
CHROMIUM 71 5.1 
COPPER 100 3.3 
CYANIDE 62 0.1 U 
LEAD 400 1.3 
NICKEL 520 6.2 
ZINC 8700 10.3 
Miscellaneous Parameters (mg/kg) 

ISULFATE I NA 5.83 
TOTAL ORGANIC HALIDES NA 10.2 U 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 10 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - "OTHER" AREAS 
NIROP FRIDLEY, MINNESOTA 

NORTH 40 NORTH 40 NORTH 40 NORTH 40 
OU2 OU2 OU2 OU2 

SCS-19 SCS-19 SCS-14 SCS-15 
SB12-SCS-19 SB12-SCS-19-D SB5-SCS-14 SB5-SCS-15 

5 5 5 5 
519/96 519/96 519/96 519/96 

10 U 1 10 U 10 U 

350 U 340U 24 340 U 
350 U 340 U 20 340 U 

22 36 330 U 340 U 
22 28 330 U 340 U 

350 U 32 330 U 340 U 
29 39 330 U 340 U 

350 U 22 330 U 340 U 
870 U 860 U 30 850 U 

31 65 330 U 340 U 
73 157 330 U 340 U 
104 222 330 U 340 U 

235.979 221.159 330 U 340 U 

0.32 U 0.55 0.3 U 0.31 U 
15.6 14.9 5.5 7.5 
0.08 0.11 0.04 U 0.04 U 
5.6 6.9 4.3 5.3 
7.3 8.3 2.5 2.2 

0.13 0.1 U 0.1 U 0.14 
11.3 16.3 1.5 1.5 
6.1 7.5 5.6 4.5 

20.3 21.1 8.2 7.8 

I 9.98 I 6.59 6.29 10.5 
10.5 U 10.4 U 10 U 14.3 

Page 2 of 2 
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APPENDIX B 

\ 
SPREADSHEETS FOR SCREENING RISK EVALUATION 



Exposure 
Scenario 
Residential 

Typical Industrial 
Worker 

Minor Frequent 
Construction Worker 

Notes: 

Sub Area A1 
HQ > 0 .. 2 Iron 

ICR=4E-6 

HQ <0.2 

ICR = 2E-6 

HQ< 0.2 

ICR = 1E-6 

TABLE B-1 
SUMMARY OF SCREENING EVALUATION 

NIROP FRIDLEY, MINNESOTA 

Estimated Risk 
Sub Area A2 Sub Area A3 Sub Area A4 Area B1 Area B2 Area D 

HQ >0.2Iroo, HQ > 0.2 Antimony, 
Mariganese:<. chromiurri,IIPn, .: .• : •. 
AcuteHq :.·f· Mangariese, .2-Butanone, 
Copper>. Pq::,Toluene, 1,1~1~TCA; 

.. HQ> 0.2 Iron, '. HQ > 0.2 Iron HQ > 0.2 Iron HQ > 0.2 Iron 

ICR = 1E-S 

HQ <0.2 

ICR = SE-6 

HQ <0.2 

ICR = SE-6 

XYI~nei:;'· ' .. 

Acute HQ::' i 
Copper' 
HO::'1Lead 

ICFI;:2E4(1,1.0CA, . 
PCE, TCE;cPAHs) . 

. 

tr~ri; MahganeSe; PCE, 
1,1, 1-TCA; Xylehes 

IC.FI ,;;1E"4 (PCE;:.fCE) 

Manganese, 1 ,2-DCE, 
Acute HQ> 1 
Copper·., 

ICA';; 3E-4 (Arsenic; ICR = 1 E-S 
TCE, cPAHs)' 

HQ:::;0.2 

ICFI= 2E4(TCE; 
cPAHsf' 

HQ < 0.2 

ICR = 6E-6 

HQ> 0.2 Iron, Manganese HQ < 0.2 
PCE,ht1-tCA:;/ 

HQ < 0.2 

ICFf;, 7E~5(PCE; teE; 
cPAHSj';: 

ICRd 2E.:4 (TCE, 
cPAHs) .. . 

ICR = 7E-6 

ICR = SE-6 

HQ < 0.2 

ICR = 2E-6 

HQ < 0.2 

ICR = 3E-6 

Manganese 
Acute HQ > 1 
Copper 

ICR = 1E-S 

HQ < 0.2 

ICR = 7E-6 

HQ <0.2 

ICR = 8E-6 

Area E 
HQ > 0.2 Iron 
Acute HQ > 1 
Copper 

ICA'; 2E-5 
(cPAHs) 

HQ < 0.2 

ICR = 1E-S 

HQ< 0.2 

iCA == 2E-5 : 
(cPAHs)'····· 

The results presented in this table are utilized in a qualitative way to identify COCs and areas for further evaluation only (I.e., the results do not represent actual risks). 
Screening evaluation is based on the maximum detected concentration of all soil samples collected in each sub area. 
Shading indicates that the estimated risks exceed acceptable levels (ICRs > 1 E-S, HQs > 0.2) 
1, 1-DCA = 1, 1-Dichloroethane 
PCE = Tetrachloroethane 
TCE = Trichloroethene 
1,1,1-TCA = 1,1,1· Trichloroethane 
cPAHs = CarcinogeniC PAHs 

Area F Other 
HQ > 0.2 Iron HQ < 0.2 

ICR = 7E-6 ICR = 1E-6 

HQ <0.2 HQ < 0.2 

ICR = 4E-6 ICR =6E-7 

HQ <0.2 HQ < 0.2 

ICR = 4E-6 ICR = 8E-7 
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NOTE:Based on UMITED muHlple pahtway exposure scenario (I.e .• Incldenllol soU/dust Ingestion. dermal contact and Inhalation of outdoor dust and vapors). If --- -~--- -_.- _._-- c---1----- --- ----------

multiple contaminants are present cumulattve risk MUST_be evaluated. Concems regarding ecobglcol receptors, vapor migration, and ground o.!.... ~~~w~ ___ -- -------- -c- --- --
Impacts must be evaluated by other methods. --- ._----------- ----- --- ---- .--t---- --~-- c--- '-- f--

_1 --- -------_. ------ -- - -_ .. --- ._--- --- - I- -.-- ------ --- _. ----
Pathways: Or = oral: De= Dermal; In = Inhalation; ? = not known. 

~r' --~T ------ ------ ._----- ------ ------ t---- f----t--- ----- ------ ---_._- - --r-
-- - --_.--- --_._ ... ._-_._- ------ ---- -------t--- t---.- ._--- --- ------- - - -

Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) 
.'.' Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

\/I P ~ P 
SIte I r C I r 

Concan s I I s I v 
(ritgtkg) 

0 s v a s v 
C RestdenHal SRV dry SlteHQ I I WHOLE S I I 

' . 
Chemical CAS No. ? (mg/kg) . ' weight (1) en ADREN CV/BLD CNS/PNS EYE IMMUN KIDN UV/GI PROSTATE REPRO RESP SKIN SPLEEN THYROID BODY ELCR(I) s ,n , 

lnorganlcs: 
1----

Aluminum 7429905 26000 4T90 0.032 Or 0,032 0,032 NA NA 

Antimony 7440360 14 0.000 Or 0,000 0.000 NA NA 

Arsenic 7440382 10 3.4 0.068 In Or 0,068 0,068 0,068 3.4OE-06 A Or ---
Barium 7440393 1200 0.000 Or Based on Acute Intake. If HQ > 1 there may be on acute heoHh concem NA NA 0 

Or 
Cadmium 7440439 3S 0_000 Or 0,000 O_OOE+OO Bl De In 

Or 
ChromlumVl 18540299 71 ,13:6 0.038 Or t.S3E-07 A De In 

Copper 7M0508 100 10.3' 0_103 In Or Based on Acute Intoke. II HQ > 1 there may be on acute heatth COIlcem NA 0 

'ron 7439896 7000 '. :z43oa' 0.694 In Or I NA NA 

Lead 7439921 400 0.000 Or Based on bfood lead levels. HQ> 1 blood lead levels may exceed 10 ug/dl. NA B2 -- ---
Manganese 7439965 1400 m 0.132 Or 0,132 NA 0 

7439976 , 
Mercury (Inorganic: elemental and mercuric chlorld 7487947 y 0.7 0.000 In 0.000 0,000 NA 0 --
~.ethyl Mercury 22967926 3 " 0_000 In Or 0,000 0,000 NA NA 1--

Or 
Nickel various 520 0_000 In Or 0.000 O.OOE+OO A De In 

7M0622 

Vanadium 131<1621 210 0.000 In Or NA 0 ---- -
Vo/ame Organics 

I, I - Dlchloroethone 75343 y 34 0.000 In 0.000 O.OOE+OO C In 

1,2 - Dlchloroethylene (mixed isomers) 540590 y 8 0.000 In 0.000 NA 0 
Elhyl benzene 100414 y 200 0.000 In 0.000 0,000 0.000 NA 0 
Melhyl elhyl kelone (2-butanone) 78933 y 1400 0.000 In 0,000 NA 0 .-
Naphthalene 91203 y 10 0.000 In 0,000 0,000 0.000 NA 0 

B2/ 
T etrachloroelhylene (peE) 127184 y 72 0.000 In 0.000 0.000 0,000 O.OOE+OO C_ r-!!'-Toluene 108883 y 107 0_000 In 0,000 0.000 0,000 0.000 NA 0 

--- ',1.1 - Trichloroethane 71556 y 140 I 0.000 ._I'!.. --- -- 0.000 --- 0,000 NA 0 ---- --- --_. ----- ----
B2/ 

--~_Ioroethylene (TCE) 79016 Y 29 O.OOE+OO C In 

0.000 
- --r---

Xylenes (mixed) 1330207 y 110 In 0.000 0.000 0,000 NA 0 
Polyoromallc Hydrocarbons 

r-- ---_.- --

Benzo(o)pyrene equivalents (see BoP eQulv. 
---- --- ----f----- _._-- -- ----- - I--

Calculation spreadsheeef) 50328 2 O.OOE+OO B2 Or 

Fluoranthene 206440 1080 0.000 Or 0.000 
--r---

NA 0,000 0.000 0 
Pyrene 129000 890 0_000 Or 

--c----- _.-
0,000 NA 0 

Cumuiaflve SHe SoIl Risk (I) = 0.000 0_068 0.233 0.000 0.000 0.000 0_000 0.000 0.032 0_000 0.068 0.000 0.000 0.000 4E-06 
VOC? - '"yo Indicates that the contaminant Is considered volatile. 

-'----- -- ._-I--
---~-- ----_._. 

(1) SIte Hazard Quotient (HQ) = Site Exposure Point Cone. x (SRV HQ 1&'(11). SIte ECR = SIte Expos...-e Point Concentration x (SRV ECR/SRV), 
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I 
Tier 2 Residential Soli Reference Value Risk Evaluation (1999 Version) I 

Polh- Palh-

,---- ~o~ NONCANCER TARGET ENDPOINTS (2) CANCER - ~~ --

slIe 
M P M P 
I r C I r 

CcxIcen 5 I I s I 
V 

0 
(mglkg) s ~ a s r-

C Resldenllal SRV diy, SlIeHQ I I WHOLE S I I 

Chemical CAS No. ? (mg/kg) weight (1) n , n I ADREN CV/BlD CNS/PNS EYE IMMUN KIDN UV/GI PROSrAlE REPRO RESP SKIN SPLEEN IHYROID BODY ELCR(!) s en 
lnorgan/cs; --, -- -,-I--

Individual chemical specific HQ should not exceed 0.2 (excepf where noted). cumulative HI should not exceed 1 for each target endpoint. 
~- --f--

Individual excess lifetime cancer risk as well as cumulative excess lifetime cancer risk should not exceed 1 per 100.000 (l.e., I.E-S), ! 
(2) ADREN - adrenal: BONE; CV /BLD - cardiovascular/blood system; CNS/PNS - central/peripheral nervous system; EYE; IMMUN - Immune system; KIDN - kidney; uv IGI - Ilvef Igastrolntestinal system: 

PROST - prostrate; REPRO - reproductive system (lncl. teratogenic/developmental effects); RESP - respiratory system; SKIN - skin Irritation or other effects; SPLEEN: THYROID; -
WHOLE BODY -Increased mortality. decreased growth rate. etc. I I I I ... Closs A - Known human carcinogen I I I 
Closs B - Proooble human carcinogen (B I - limited evidence In humans: 82 - Inadequate evidence In humans but adequate In animals) 

Closs C - Possible human carcinogen I I I I I I 
Class D - Not Classifiable I I I 
NA - No EPA Classification Available. I I 
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NOTE:Bosad on UMiTeO multlple pahtway exposure scenario (I.e., Incldenflal son/dust IngesHon, dermal contad and Inhalation of outdoor dust and vapors). II -- -.--.--.--t-----j-----!----+---+---+---+---
multiple contaminants are present cumrlatlve risk MUST be evaluated. Concems regarding ecological receptors, val>O'--l11Ig~".!.I?~,~nd_~~_"d_o'-su..r1~"" w.."f~____ __ . ---f----.--t---- -.-+ ___ ~---. _ -.--- _ ~ ------___ 1--____ I-- _+_ 
Impacts mrs! be evaluated by.other methods. I 1---' ___ . __ ,---_ ____ _ __ . 1---- _____ ------ .------- ----- __ . ____ .-/----'1__+--1 

I I --f----+--j.--- .----.------ ----- ---.--- ------. -- -- -. I- -.---- ---- - ---r---- ----,---.-.. ,----. --.. - -- -- -1-
~~ways: Or = oral; pe= Dermal; In = Inhalation; ? = not known. 

Tier 2 ResldenHal Soli Reference Value Risk EvaluaHon (1999 Version) 

.----.- -------- - .. -.. -. -----1----1------ 1-----. ---. ------ -- ---I--
-- r--------- .---. --.. --- --- --- ------f------- -.--- --- ... _---- c------ .-- --- f----.-- -- --1-

Path-

___ I~~yS~+----_r----_r----.-----._----~N~O~N~CA~N~C~ER~TA~RG~E~T~EN~D~P,O~I~NT~S~(2~)----_r----_r----_r----._----i.~~~~B-

Path

--....!'~ 

f.1 0 

Chemical CAS No. 

v 
o 
C Resldenllal SRV 

(mg/kg) 

SIte 
Coneen' 
(mg/kg) 

dry 
weight 

r 
I 

s V 

SlteHQ I I 
(I) ,,~n t ADREN CV IBID CNS/PNS EYE IMMUN KIDN UV/GI PROSTATE REPRO RESP SKIN SPLEEN THYROID 

WHOLE 
aoDY HCR(I) 

~ p 
C I r 
I s I 

a s ~ 
s I I 

s n '" , 

7429905 
lna'gon/a: 

Aluminum 26000 5270 .... D.ii41 1---0; _____ -1-____ +-"0"'.0'-'-41'---1 ___ -+ ____ -+ ____ + ____ _+- ___ +-"0"'.0:..:4 . .:.1_t_----_+_-----+-----+-----+------I--"N::..:A-- ~ _I---
0.000 Or 0.000 0.000 NA NA Antimony 7441360 14 

Arsenic 7440382 10 
Barium 7440393 1200 

Cadmium 7440439 35 

Chromium VI 18540299 71 

Copper 74A0508 100 

Iron 7439896 7000 

8.3 

.227. 

11.3 

lsa 
18000 

1-_-FL-=-ea-=-d'-_____________ r--'7.43-'-~992=I _ __r_t_-----'4OO-""c-_l1 .. ' 
Manganese 7439965 1400 : 2230 

7439976 
Mercury (Inorganic: elemental and mercuric chlorld 7487947 0.7 
Methyl M91'cury 22967926 

0.166 In Or 0.166 0.166 0.166 8.3OE-06 A Or 

0.189 Or Based on Acute Intake. If HQ > 1 there may be an acute health concem -~t:!.Aror.Jl.... 

0.000 Or 0.000 O.OOE+OO 81 De In 
Or 

0.032 Or ,.._.i..---+-----+----+----+-----t-----+------ _ ~7E-07 A De In 
1.580 In Or Based on Acule Inlake. II HQ > 1 lI1ere may be an acule heaHh concern NA 0 
0.514 In Or I NA NA 

0.000 Or Based on blood lead levels. HQ > 1 blood lead levels may exceed 10 ug/dl. NA 82 

---'O:::.3~1..:.9__l'-+0:::r_l 0.319 NA 0 

0.000 In 0.000 0.000 NA o 
"c 0.000 In Or 0.000 0.000 NA NA 

Or 

In ~O~r~ _____ +----___I------~----~-----_+----___I------+_--.--___I------~----__1_----+----___I___I--__ +_O:::.OOO~___If-=O:::.OOE~~+~OO~f__'_A+O'~~ln'_l 1_-fN.::Ic:::k::-e::.1 ______________ hv-;a:;;rl;;:OUS~_I____I_--=-52O=----II~i. 0.000 
7440622 

Vanadium 1314621 

1,1 - Dlchloroelhane 75343 34 
Volatile O'ganlcs 

210 

1.2 - Dlchloroelhylene (mixed Isomers) 540590 a 

NA 0 0.000 In 0, ---r----
--=0",.000::-:::..-+-_- -In-I------t-----+-----t-----f-----+-o-.ooo:-:-c--+----+-·----+-----+-----+----+----+---+-----1- 0.00£+00 C tn 

0.000 In 0.000 NA 0 

r--fE~lh~yI~be~~~e:::ne~ ______________________ +-I~~~1~4_t~----~2DO~--___I1 ," 
Meihyl ethyl ketone (2-butanone) 78933 1400 I·," 

:--'0o,.OOO'='----1f-+_,I"'n -+-___ 0.000 0.000 0.000 NA 0 
0.000 In 0.000 NA 0 

I__-fN.,a"'p:::h"-ih:::a:::lene=------------1__.:.91:.:203=_+~--..:1-"0-__II.,·:.· 0.000 In 0.000 __ f-. ___ __l-----+-----1---+---+_--_1__0"'.000=___I---+---+---__lf---"0"'.000=--I--'N.::A-'---+"'B~'"'/I---+---I 

Tetrachloroethylene (PeE) 127184 72 

_T~0~lue~ne~ __________________________ +_~10~~~~~~+--~1~07'---_lI:-, 
1.1.1 - Trichloroethane 71556 140 

0.000 In 0.000 0.000 --'0"'.000=-+ _____ +_---1.----1-----+----+---+_-.- O.OOE+OO C tn 
_--'O~.OOO'=,.._I_____t_I::"n-+------r--~~-----~--'o~.OOO~==T----------__ I-----+--=-o.-=-000~+~0.~000~~-----__1----~~0~.000~. '-~-D 

O 000 I 0000 ° --+-----+----+---.+----f NA 0 
. n ____ -+ ____ -+-::::'O=-_+---~----- ____ +-"'.000=-+ ____ --1___ 821 

Trichloroethylene (TeE) 29 

Xylenes (mixed) 110 

79016 
1330207 

Polyaromatlc Hydrocalborts 
- Benzo{a)pyrene equivalents (see BoP equlv. 

____________ -+ ____ --j-._______ _________ ____ _ __ + _____ j-____ I----____ _ 1.41E-06 C ~ 

-,O",.OOO=-+ __ +-,-In'-. ______ 0.000 ___ 0.000 r---- 0.000 _.l'I~ !'_I---I-_ 

----t-+--+---- ---+--j----+--+------- ----!---+----t---+-.-1--- --- I--~-

890 

Calculation spreadsheeet) 50328 
Fluoranthene 

Pyrena 

1080 
l29ODO 

1.71E-06 0.341 82 Or 

.-=O::..OOO,=_-~--__ ~I-----'o"'r+---- --=-O."'OOO=-_t _____ +--____ j-____ t--=0"'.OOO=__~ _.:::0.:=000 _t_-----_l----+-----+---j---~I------- r---- -- NNAA _ 
0.000 Or 0.000 ---

o - 1----
!?""f-- -

1--+.=::--c:--:-:---,--__ -,,-,-::--_____ ---,, ____ -'--,--,---,,-"--fC"'u"'-m"'u=la"'":.:v:::.e""SH'Te'-'SO=II.:::RIs=:k;(,,1,--,I ==-----cf---t--+..::0:::.000:::.-_+0::..I:::66:.::....FO':::5:::25'--j--=0:.::.000=-+..::0:::.000::-:::..+0"'-.000""'~-+_0~:::.000=-+:::.0.":"000""_+0"'.:::.04..,1-+--=:0.000 0.166 0.000 0.000 O.~ __ IE-~ _____ _ 
VOC? - Y indicates that the contaminant Is considered volatile. I _. __ ___1---+_---.__1_----- f-------.----

(1) SIte Hazard Quotient (HQ) = Site Exposure Point Conc. x (SRV HQ IWI). SIte ECR = SIte Exposure Point Concentration x (SRV ECRISRV). 
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I -----1--t-- --+ _._- - + Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) I 
. "'J Pafh· Pafh· 

way. NONCANCER TARGET ENDPOINTS (2) CANCER ways ----

fA P M P 
SIte· : I I C I I 

Conc8n • I I s I v 
(mg/J<g) ~ ~ 0 • a s 

C Resldenllal SRV .drv, SlteHQ I I WHOLE S I I 
Chemical CAS No. 7 (mg/kg) weight i (1) n , n ! ADREN CV/BI1l CNS/PNS EYE IMMUN KIDN UV/GI PROSIATE REPRO RESP SKIN SPLEEN IHYROID BODY ELCR(I) S n , n , 

lnorganlcs: 

Individual chemical specific HQ should not exceed 0.2 (except where noted). cumulative HI should not exceed 1 tor each target endpoint. 

Individual excess lifetime cancer risk as well as cumulative excess Ittetlme cancer risk should not exceed 1 per l00.0C'0 (l.e .• 1 E-5). I 
(2) ADREN - adrenal; BONE; CV 18LD - cardiovascular/blood system: CNS/PNS - central/peripheral nervous system: EYE; IMMUN - Immune system; KIDN - kidney; UV IGI - liver !gastrolntestlnal system; 

PROST - prostrate: REPRO - reproductive system (Incl. teratogenic/developmental eNects); RESP - respiratory system: SKIN - skin Irritation or other effects; SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I I I ... Closs A -known human carcinogen 1 1 1 
-I 

ClasS B - Probable human carcinogen (B I - limited evidence In humans; B2 - Inadequate evidence In humans but adequate In animals) 

Closs C - Possible human carcinogen I I I 
_.r-----

Class 0 - Not CkJssIfIoble 1 1 1 

NA - No EPA Classification Available. I I I 
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NOTE:Based on UMITED multiple pahtwoy exposure scenario (I.e., Inddentlal soil/dust Ingestion, dermal contod and Inhalation 0' outdoor dust and vapors). If -------- 1---
multiple contamlnanls are present cumulative r1sk MUST be evaluated. concems regarding ecologtcol receptors, vapor mgrallon. and ground O! su!!O~~! - I-~ ~ I-
Impad. must be evaluated by other methods. I . __ I---~ - -f------ - - I-
-~ 

I 
-~ ------ -~ ---r----~ -_. - I-

Pathways: Or = oral; De= Dermal; In = Inhalation: ? = not known. ---- ~-- -_.- --~- -- I-~.~~ 
~---

. -~ .. -~.----
Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) 

---1----~- -_ . 

Path- Path-, ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

1.1 D 1.1 P 
SHe I r C I r 

Corn:en s I I s I v (mgikg) v r-0 s a s 

C Residential SRV dry SlIeHQ I I WHOLE S I I 
Chemical CAS No. ? (mg/kg) Wetght (1) ,., ~n AOREN CV/BLD CNS/PNS EYE IMMUN KIDN Uv/GI PROSTATE REPRO RESP SKIN SPlEEN THYROID BODY ELCR(I) s n ,., 

lnorganlcs: 
Aluminum 7429905 26000 · .6370 0.049 Or 0.049 0.049 NA NA 
Antimony 7M0360 14 lOS ... '1.5i:i01-- Or 1.500 1.500 NA NA 
Arsenic 7440382 10 6:6 0.132 In Or 0.132 0.132 0.132 6.6OE-06 A Or 
BariUm 7440393 1200 321 0.273 Or Based on Acute Intake. I' HQ > 1 there may be on acute hearth concern NA NA 0 

Or 
Cadmium 7440439 35 .. 5.3 .. 0.030 Or 0.030 6.06E-09 BI De In 

Or 
ChromlumVl 18540299 71 114 

.... 0.321 Or 1.28E-06 A De In 

Copper 7440508 100 1290 . 12.900 In Or Basad on Acute Inlake. If HQ > 1 there may be an acute heaHh concern NA 0 _. 
Iron 7439896 7000 · 27sOoo' 7.857 In Or I I I NA NA 
lead 7439921 400 ' 453~ 1.133 Or Based on blood lead level< HQ > I blood lead level. may exceed 10 ug/dl. NA B2 

Manganese 7439965 1400 20700 . 2.957 Or 2.957 NA 0 
7439976 

Mercury (inorganic: elemental and mercunc chlond 7487947 y 0.7 0.19. 0.054 In 0.0S4 0.0S4 NA 0 

Methyt Mercury 22967926 3 0.000 In Or 0.000 0.000 NA NA 
, ,'~ " ' Or 

Nickel various 520 142 0.055 In Or 0.055 4.01E-08 A De In 
7440622 

Vanadium 1314621 210 32.9,; 0.031 In Or NA 0 

Voloffle OrganIcs .. 
';::34 0.060 

.~ 

1.1 • Dlchloroethane 75343 y 34 In ._-.Jl:060 1.00E-OS C In 

1.2 • Dichloroelhytene (mixed Isomers) 54OS9O y a .. ·1.a .. 0.045 In 0.045 NA 0 

Ethyl benzene 100414 y 200 i4i:l 0.098 In 0.098 0.098 0.098 NA 0 
:,.,,;., 

0.500 
1--

NA Methyl elhyl ketone (2·butonone) 78933 y 1400 ,'.:3500 In 0.500 0 - ----
Naphthalene 91203 y 10 .;.2.7 . 0.054 In 0.0S4 0.0S4 0.0S4 NA 0 

---~ 

·.ra;o B2/ 
Tetrachloroethylene (PCE) 127184 Y 72 3.333 In 3.333 ~~3~ 3.333 1.50£-04 C In --

0.355 Toluene 108883 y 107 .. 190 In 0.355 0.355 0.355 0.355 NA 0 
."! . ;...~ 

3.714 NA 
I-

~!.1 • Trichloroethane 71556 y 141) .:MOO In 3.714 -_. 3.714 0 

iI~ 
B2/ 

Trk:hklroethylene (TCE) 79016 Y 29 
I- -- ~--~ 1--- -- ---~ -. 4.14E-OS C In 

Xylenes (mixed) 1330207 y 110 
· ;;:680 1.055 In 1.055 1.055 1.055 NA 0 

,. ~, --r---- -~ 
Po/yaromallc Hydrocarbons .,',,'. 

Benzo(a)pyrene equivalents (see BoP equlv. "iI7 Cak:ulatlon sp<eadsheeet) 50328 2 1.59E-OS B2 Or 

Fluoranthene 206440 1080 .. ' ;/: 0.000 Or 0.000 0.000 0.000 NA 0 -
Pyrene 129(XX) 890 0.000 Or 0.000 NA 0 

CumulaHve SIte SoIl Risk (1) = 0.000 1.686 11.650 0.000 0.054 3.877 7.546 0.000 0.647 1.464 0.132 0.000 0.000 2.663 2E-04 
VOC? • "V-indicates that the. contaminant Is considered volatile. I 

(1) S~e Hazard Quotient (HQ) = 51le Exposure Point Cone. x (SRV HQ ~). S~e ECR = SIte Exposue Point Coneentratkln x (SRV ECR/SRV). 
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I rt-- ----t----j-TIer 2 Residential Soil Reference Value Risk Evaluation (1999 Version) I 
Path- Path-

" ; ; ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

~ P 1.1 P 
SHe I r C I r 

cOncen s I I s I 
V 

(mll!kg) r0-o 5 ro- a s 

C RosidenHaI SRV dry SlIeHQ I I WHOLE S I I 

Chemical CAS No. ? (mg/kg) w81ght' (1) n n ADREN CV/BLD CNS/PNS EYE IMMUN KIDN UV/GI PROSTATE REPRO RESP SKIN SPlEEN THYROID BODY ELCR(l) s n , " , 
lnorgan/cs: 

Individual chemical specific HQ should not exceed 0.2 (except where noted), cumulative HI should not exceed 1 for each target endpoint. -- - --
Individual excess lifetime cancer risk as well os cumulative excess lifetime cancer risk should not exceed 1 per lOO.COJ (I.e .• 1 E-5). ---- -

(2) ADREN - adrenal; BONE; CV/BLD - cordiovoscular/blOOd system: CNS/PNS - central/peripheral nervous system; EYE; IMMUN -Immune system; Kl00 - kidney: UV/GI-llver/gas1rolntesfinol system; 

PROST - prostrate; REPRO - reproductive system (Incl. teratogenlc/developmenfal effects); IlESP - respiratory system; SKIN - skin IIIHation or other effects; SPl.EEN; THYROiD; 

WHOlE BODY -Increased mortality. decreased growth rate, etc. I I ... Closs A - Known human carcinogen I I 
Closs B - Probable human carcinogen (B 1 - limited evidence In humans; 82 - Inadequate evidence In humans but adequate In animals) 

Class C - Possible human carcinogen I I I --
Closs 0 - Not Classifiable I I 
NA - No EPA Classification Available. I I I 
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NOTE:Bosed on UMiTED multiple pahtway exposure scenario (I.e., Incldentlal soil/dust Ingestion, dermal contod and Inhalation 01 outdoor dust ~nd vapors). II - - r--
multiple contomtnants are present cumulative rtsk MUST be evaluated. Concems regarding ecotogIcoI receptors, vapor mlg~~.':.'~~qround or surface water .- .. --r--. --- - - r--
Impads must be evaluated by other methods. ---- . - _ .. - r--

-- ~- ._._- ~~-. --~- f--- ---_.--- ---_. --- -- --r--
Pathways: Or = oml; De= Dermol; In = Inhalation; ? = not known, -----f- -_ ... _. 1--- --_ .. r---. ---- -------- --t-o - r--

-.-- ----- . _. +-- --- f--
Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) 

Palh- Palh-
~ !!lays NONCANCER TARGET ENDPOINTS (2) CAN~E!... ---"!.~ --

1/1 P 1/1 P 
SHe I r C I r 

Concer. s I I s I 
v 

(mglkg) ~ 0 s a s r.-
C Resldenllal SRV dry SlleHQ I I WHOLE S I I 

Chemical CAS No. 1 (mg/kg) weigh! (1) n ,n ADREN CV/BlD CNS/PNS EVE IMMUN KIDN UV/GI PROSrATE REPI!O RESP SKIN SPlEEN THYROID BODy ElCRCI) s n en 
lnorganlcs: -- ---

Aluminum 7429905 26000 ·6830 0.053 Or 0.053 0.053 NA NA -_. 
Antimony 7M0360 14 2.3 0.033 Or 0.033 0.033 NA NA 

Arsenic 7M0382 10 -- 11 .• 0.228 In Or 0.228 0.228 0.228 1.l4E-OS A Or 
Barium 7M0393 1200 ...... ~ 0.255 Or Based on Acule Intake. II HQ -"tthere may be an acule heaHh concern -~ NA 

or r-!-
Cadmium 7<140<139 35 0.000 Or 0.000 O.OOE+OO BI De In 

22:6 
Or 

Chromium VI 18540299 71 0.064 Or 2.55£-07 A De In .-
Copper 7M050B 100 1900 19.000 In Or Based on Acute Inlake. I' HQ > 1 ltIere may be an acute heaHh concem NA 0 

Iron 7439896 7000 38100 1.089 In Or J I NA NA 

Lead 7439921 400 0.000 Or Based on blood lead level~ HQ > I blood lead levels may exceed 10 ug/di. NA B2 

Manganese 7439965 1400 5950 0.850 Or 0.850 NA 0 
7439976 

Mercury (Inorganic: elemental and mercuric chlorld 7487947 V 0.7 0.12 0.034 In 0.034 0.034 NA 0 

Methyl Mercury 22967926 3 0.000 In Or 0.000 0.000 NA NA --- --
Or 

Nickel various 520 0.000 In Or 0.000 O.OOE+OO A De In 
7M0622 

Vanadium 131<1621 210 26.1 ' 0.025 In Or NA 0 

Volame OrganIcs ,,".,' 

1.1 - Dlchloroethane 75343 V 34 0.000 In 0.000 O.OOE+OO C In 
--~ -. 

1.2 • Dlchloroethylene (mixed isomers) 540590 V 8 0.350 In 0,350 NA 0 ----
Ethyl benzene 100114 V 200 

i.-
0.000 In ._-- 0.000 0.000 0.000 NA 0 

Methyl ethyl ketone (2-bulanane) 7B933 V 1400 0.000 1-~ 0.000 NA 0 
~~-

Naphthalene 91203 V 10 0.022 In --- ...Jl,,022 0.022 0.022 NA 0 
B2I 

Tetrachloroethylene (PCE) 127184 V 72 0.000 In 0.000 0,000 0.000 O.OOE+OO C In 

0.000 
I~ ------

- ~~ne 108883 V 107 In 0.000 0.000 0.000 0.000 NA 0 - r--
1.1.1 - Trichloroethane 71556 V 140 I;, 0.000 In 0.000 0.000 NA 0 

" 
---

B2/ 
Trichloroethylene (TCE) 79016 V 29 ;6' -- -- c-- 3.31E-OS C In 

O.OSI 
._---r------

Xylenes (mixed) 1330207 V 110 '28 In 0,051 0.051 0.051 NA 0 

Polyaromalfc Hydrocarbons 
1----- --f------

Benzo(a)pyrene equivalents (see BoP equlv. 
._.----- -----~ ----- --f---t---t-----

Calculation spreadsheeet) 50328 2 60:1 --- 3.00-04 B2 ~ 
0.030 

'-- -~---- .~ -
Fluoranthene 206MO lOBO .160 Or 0.030 0.030 0,030 0 - ---

NA-- - r--Py!ene 12ro)J 890 130 0.029 Or 0.029 0 
' .... 

CUmulaflve SHe Soli Risk (1) = 0.000 0.312 1.216 0.000 0.034 0.OS9 0.380 0.000 0.053 0.073 0.228 0.000 0.000 0.106 3E-04 

VOC? - Y Indicates that the contaminant Is considered volatile. I -- ---r--(1) SIte Hazard Quotient (HQ) = SIte Exposure Point Conc. x (SRV HQ /SfN). SIte ECR = SIte Expoue Point Concentration x (SRV ECR/SRV) 
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I --+--+ Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) I 
I Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

Sue: 
lit p lit P 
I I C I I 

Caric:en s I t s I v 
(nigJkg) 

0 s ~ a I ~ 
C Resldenttal SRV dry SlteHQ I I WHOlE I t I 

Chemlcol CAS No. ? (mg/kg) weight (1) n ADREN CVlBLD CNS/PNS EYE IMMUN KIDN UV/GI PROSIATE REPRO RESP SKIN SPlEEN THYROID BOOV ElCR(I) I n n 
lnorgan/cs: 

Individual chemical specific HQ should not exceed 0.2 (except where noted), cumulative HI should not exceed 1 for each torget endpoint. -
Individual excess lifetime cancer risk as well as cumulative excess lifetime cancer rtsk should not exceed 1 per 100.000 (I.e .. 1 E·5). ! 

(2) ADREN - adrenal; BONE; CV /BLD - cardlovascular/blood system: CNS/PNS - central/peripheral nervous system: EYE; IMMUN - Immune system: KIDN - kidney: UV IGI - liver Igastrolntestlnal system; 

PROST - pt'ostrote; REPRO - reproductive system (Incl. terotogenlc/developmental effects); RESP - respiratory system: SKIN - skin Irrttaflon or other effects; SPLEEN; THYROID: 

WHOlE BODY - Increased mortality, decreased growth rote. etc. I ... Class A - Known human carcinogen I I I 
Closs 8 - Probable human carcinogen (B 1 - limited evidence In humans; 82 - Inadequate evidence In humans but adequate In animals) 

Class C - Posslbfe human carcinogen I I I I I I I I 
-~ ------

Closs 0 - Not Classifiable I I I I I I 
NA - No EPA Classification Available. I I I I I I 
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NOTE:Based on UMITED rruHlple pahtway exposure scenario (I.e .. Incldentlal soIl/dusllngesllon, dermal coolad and Inhalation 01 outdoor dust and vapors). II _~ -_.- ----- ----- -- _. 
muHlple contaminants are present currulative risk MUST be 8vatUated. Concams regarding ecotogIcal receptors, v~~~_g~IOn, ~nd groun_~o~~ce ~~~ _._-- -_. 
Impads rrust be evaluated by other melhods. -- -- ----c---- ---1----- --_ .. _-1----_._. '.- -- C-' I -- f---- -- ------ ---.-~-- ------- f-----I- - I---
Pathways: Or = orol: De= Dermal; In = Inhalation; ? = not known, 1-- --f---- ~--- -- .-

~[ --- ---- 1-----1----- _. __ ._-
---~ .. '--- ---- ---- ._-- ---

Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) 
Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER ~~ --_ .. --,-- ------ --

M P M P 
stte I r C I r 

v 
ConCen s I I s I 

0 (mglkg)· s v a s r.-
C Resldenllal SRV dry SlteHQ I I WHOlE S I I 

Chemical CAS No. ? (mgtkg) weigh! (1) n , n ~ ADRt;N CV/BLO CNS/PNS EYE IMMUN KIDN UV/GI PROSTATE Rt;PRO Rt;SP SKIN SPlEEN THYROID BODY ELCR(1) s 11. , 
"" lnorgan/cs: --_ . 

Aluminum 7429905 26000 .isao 0.035 Or 0.035 0.035 NA NA -
i3 AnHmony 744l36O 14 

.. ~ Or 0.033 0.033 NA NA 

','.,. 0.188 
-

9.4OE-06 Arsenic 7440382 10 U In Or 0.188 0.188 0.188 A Or 

Barium 7440393 1200 .., 197 0.164 Or Based on Acute Intake. If HQ > 1 there may I?G on acute heoHh concern NA NA 0 
.. Or 

Cadmium 7440439 35 0.000 ~ 0.000 O.OOE+OO 81 De In 
Or 

Chromium VI 18540299 71 ' 12.8'- 0.036 Or I.44E-07 A De In --
Copper 7440508 100 .u.i 0.431 In --~ Based on Acute Intake. If HQ > 1 there may be on acute heatth concem NA 0 

Iron 7439896 7000 12300 0.351 In Or I NA NA 

Lead 7439921 400 0.000 Or Based on blood lead levels. HQ > I blood lead levels may exceed 10 ug/di. --f----- NA 82 

Manganese 7439965 1400 1560 0.223 Or 0.223 NA 0 
7439976 

Mercury (Inorganic: elemental and mercuric chlorld 7487947 V 0.7 0.000 In 0.000 0.000 NA 0 

Methyl Mercury 22967926 3 0.000 In Or 0.000 0.000 NA NA 
1-- ... 

Or 

Nickel various 520 "' '. 0.000 In Or 0.000 O.DDE+OO A De· In 
7440622 , 

Vanadium 1314621 210 ZU, 0.023 In Or NA 0 

Volatile Organics 
1,1 - Dlchloroethane 75343 V 34 0.000 In 0.000 O.DDE+OO c In --
1.2 - Dlchloroethylene (mixed ~omers) 540590 y 8 0.000 In 0.000 NA 0 

Ethyl benzene 100414 y 200 " 0.000 In 0.000 0.000 0.000 NA 0 

Methyl ethyl ketone (2-butanone) 78933 y 1400 
, 

0.000 In 0.000 NA 0 

Naphthalene 91203 V 10 0.000 In 0.000 0.000 0.000 NA 0 
82/ 

Tetrachloroethylene (PCE) 127184 V 72 '. 0.000 In 0.000 0.000 0.000 O.DDE+OO C In 

Toluene 108883 V 107 0.000 In 0.000 0.000 0.000 0.000 NA 0 

1,1,1- Trichloroethane 71556 V 140 0.000 In 0.000 0.000 NA 0 -
82/ 

Trichloroethylene (TCE) 79016 V 29 O.DDE+OO C In 

0.000 
I--

_. 
NA Xylene, (mixed) 1330207 V 110 Ir1. -_. 0.000 - -_. .. 0.000 0.000 0 ._-

Po/yaromatlc Hydrocarbons 
, ._----

Benzo(a)pyrene equivalents (see BoP equlv. 

Calculation spreadsheeet) 50328 2 3.8OE-06 82 Or - --_. 
~. 

Fluoranthene 206440 lOBO 0.000 Or 0.000 0.000 0.000 NA 0 

Pyrone 129000 890 '/ 0.000 Or 0.000 NA 0 -
'.;. ~ 

Cumulative SHe SoIl Risk (1) = 0.000 0.221 0.446 0.000 0.000 0.000 0.000 0.000 0.035 0.000 0.188 0.000 0.000 0.033 IE-OS 
VOC? - Y Indicates that the contaminant Is considered volatile. I 

.C~ - .-I---

(1) Site Hazard Quotient (HQ) = Site Exposure Point Cone. x (SfN HQ I'!:IN). SIte ECR = SIte ExposLl'e Point Concentration x (SRV ECRISRV). 
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I --t--+ - +--- --- - + Tier 2 Residential Soli Reference Value Risk Evaluation (1999 Version) I 
Path- Path-

---
' .' ways NONCANCER TARGET ENDPOINTS (2) _CA~~ _. ~~ 

,stte 
~ P ~ D 
I r C I r 

Concen s I I s I v 
(mg/lcg) , ~ 0 s ~ a s 

C ResidenHoi SRV ,Clry.:·. Site HQ I I WHOLE S I I 
Chemical CAS No. ? (mg/kg) . w8tghl_ .. (1) n ADREN CV/BLD CNS/PNS EYE IMMUN KIDN UV/GI PROSTATE REPRO RESP SKIN SPLEEN THYROID BOOY ELCR(1) s n ~n 

lnorganlcs: 

Individual chemical specific HQ should not exceed 0.2 (except where noted). cumulative HI should not exceed 1 for each target endpoint. 

Individual excess lifetime cancer risk os well os cumulative excess ttfetlme cancer risk should not exceed 1 per lOO.OCO (I.B., 1 E-5). I 
(2) ADREN - adrenal; BONE; CVlBLD - card~v=ulor/bload sys1em; CNSJPNS - centrallperlpheral nervous system; EYE; IMMUN -Immune system; KION - kidney; UVIGI - Ilverlgastroln!estlnal system; 

PROST - prostrate: REPRO - reprOductive system (Incl. terotogenlc/developmental effects); RESP - respiratory system; SKIN - skin Irritation or other effects; SPLEEN; THYROID: 

WHOLE BODY - Increased mortality. decreased growth rate. etc. I I I I I -- --r--... Closs A - Known human carCinogen .1 I I J I I 
clasS B - Probable human carcinogen (B 1 - HmHed evidence In humans; B2 - Inadequate EMdence In humans but adequate In animals) 

Class C - Possible human carcinogen I I I I I r---
Class 0 - No! Classlllable .1 I I I .1 
NA - No EPA Classllicallon Available. I I I I I 
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NOTE:Based on UMITED multiple po_ay exposure scena~o (I.e., Incldentlal soIlldust Ingestion, dennal cantad and Inhalation 01 outdoor dust and vapors).!~ .. ___ ____ __ 1---- ----t------t-----j------t.---I----- ------t--t___-t-; 
muHlple cont. amlnont. are present cumulaHve ~sk MlJ51_~Valuated. concem. regarding ecologlcat receptors, vapor migration, and groun.<! or su~a9' water ___ I-______ ---1-------1__--- -----I-------+---+----j----+----------- ___ ~_ 

I"T"""~-"'-- I . --- - . .:: == -~.i= =--- ---~ --------~ , ------t---+-.----t---+---- ------------ ---- -- --I--
Pathways: Or = oral; De= Dermal: In = Inhalation: ? = not known. --f----- __ _____ ___ .--1------+------+----+---- ,---- --I---

Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) r--- - 1----- ---------- -- ~ ------ 1----1__--- -----\----\-----+------1------+__-+-----1 

v 

° C Residential SRV 
Chemical CAS Na.? (mg/kg) 

lnorgan/cs: 
Aluminum 

Antimony 

Arsenic 

__ . Barium 

Cadmium 

ChramlumVI 

Copper 
Iron 

Lead 

Manganese 

7429905 
7440360 

7440382 
7440393 

7440439 

18540299 

7440S08 
7439896 
7439921 
7439965 
7439976 

Mercury (Inorganic: elemental and mercuric chlorlo 7487947 y 

Methyl Mercury 22967926 

Nickel 

Vanadium 

Volatile Organics 

various 
7440622 
1314621 

26000 

14 
10 

1200 

3S 

71 
100 

7000 
400 
1400 

0.7 
3 

520 

210 

1.1 - Dlchloroethane 75343 y 34 

1.2 - Dlchloroe1hylene (mixed Isomers) 540590 y 8 

Path- Path-

___ +--'w"'aTv"'s'---I-__ ,... __ ,-__ ,-__ ,.---__ r'-N:..:O"'N.:.:CA=;N,:.:C:::E"'R:...:T:..:A:;-RG"'ET=E::.:N:::D"-POrINTS=-'(2"')I-_-----, __ ......., __ ...., __ -, __ +~ANC!~__ ways 

I r 
Coricen s I 
(mlJtkg) , s 
·dIV Site HQ I I 
WeIQhi, (I)" ,ADREN CV IBID CNS/PNS EYE IMMUN KIDN UVIGI PROSTATE REPRO RESP SKIN SPlEEN THYROID 

WHOlE 
BODY HCR(!) 

'.1 P 
C I r 
I s I 
a s v 
s I I 
s n_ en , 

3960. ------=O---:.03O=---+-+---o-r ~~~~~~~~-~~~~~O=::c.O~30~__t__r-------------_I--\_ -_ -_ -_ -_ -:_ -_ -_ -_ -_ --t-t-_ -_ -_ -_ -_ ++-----_ -_ -_ --++~O---:._=_O:-::30;:'----~_-_-_-~_-:_-_-_-_-_--++__------~~-------~-..,:-_-_-_-_-=:---N-,-A------t--N-A+---+--I 
;, ·.i 0.000 Or 0.000 0_000 NA NA 
3 • 0.060 In Or 0.060 0.060 0_060 3.00E-06 A Or 

_,,--=O::::.OOO=-I--+o.r Based on Acute Intake. II HQ > 1 there may be an acute health concem NA NA 0 
Or 

0.000 Or 0.000 O.DDE+oo 81 De In 
Or 

7.8 0.022 Or 8.79E-08 A De In 
11.5 •.•. '. 0.115 In Or Based on Acute Intake. II HQ > 1 there may be an acute heaHh concem 

, 99io ··'------::0--::.2:::83::------t--'I~n-j~0~r I 
NA D 
NA NA 

0.000 Or Based on blood lead levels. HQ> 1 blood lead levels may exceed 10ug/dl. NA B2 

0.000 In 0.000 0.000 NA D 

0.000 In Or 0.000 0.000 NA NA 
Or 

0.000 In 01 0.000 O.DDE+oo A De In 

". -O:::.=.OOO=----+--.:cln'-t--'o:::r__/---+---+-----I----+-----t--------I---____t---t------f--------1'-----_ ____t-----+--__+--+-"N"-'A'----+.::D+____t-l 

=~O=.OOO~~=~==!~ln-il----_ -_ -_I--r-_~_~_-_\-~------t--~~~~.::+;~~~~~;.c.O-'-'-.OOO-"-'-'-----__t+--__,__~-----+1--_-_-_-_-_-_:-_-_-_--:..-____1:--~-----__t+----------+~~-------~f---_-_-_~-_:------~~~I--.::O,----:.::.DDE~=~-+.::oo,----=-,---____1:-C;:~~~;ln~ 

!---TE~th~y1~be~~=~~~ ____________________ ~~1~004~1~4_+~Y+_---=200~--___/:· 
----'O~.OOO~____I--~~In~r__----r--~~----+_----t--------~~___I~O-~OOO=-~----__+~~__+__----+----~----t_----t____----I---~N~A'------__t__-=-D____1\_---t____/ 

0.000 In 0.000 0.000 0.000 NA D 
0.000 In 0.000 NA D Methyl ethyl ketone (2-butanone) 78933 y 1400 

~e::::I::hylene ~_E) _________ t___-"1:'--'~203=18::.:44---':'___t__-----'7-=-1:'-------__/. }·~iJi1r. ," 
Toluene 108883 y 107 
1.1.1 -Trlchloroethcne 71556 y 140 

__ Tnehloroethyl~ (T-=-C::::E)~ ___________ +----'7--'-90-=-1:::6'----l--y4--=29'---------/ 
Xylenes (mixed) 

Po/yaromallc Hydroc'albons 
Benzo(a)pyrene equivalents (see SaP equlv. 

Calculation spreadsheeet) 
Fluoronthene 

Pyrene 

1330207 y 110 

50328 
1080 

129000 890 

:~O~.OOO~___I--4_:I~n ------~-=-O-=OOO=-___t___-----___t___----__+__----__+----_+----_+------t_----4_~O.=OOO=-___t___----___t___-----+----+~O~-ooo~~--~N~A~----t"D~--4__i 
821 

---:O:'.OOO~;-----t____+.::ln+---__+--_+...:0C'.OOO=-f-----+--____t--=O::::.OOO"'______t___--=O::::.OOO=+---f______--t____--,----t---t_----- O.ooe+oo C 
__ O~.OOO~~t_____+.::ln__+__-----_+----_+'----O~.OOO=-=--+-------~-----+~O~.OOO~__+...:O~.OOO=-r------l-------t_o~.OOO~___t----____t----___If----------f______-----I---~N~A~___t...:D~--t_~ 

0.000 In ___ ----\ ___ --j----"O:."'OOO"'--- ----~--~I__--f----'0"'.000=-+---I----I-----+__--__I______---l______---t____--t------'N-"A-'--------t"8D;'2/+----\--------1 

In 

-------,----,--,--,----+---+---I---f------____I---+·------- -----r---__ +-__ +--___ --+--__ + ___ +-__ +--__ +---__ I-__ -----tf-=0.:.::ooe::=+.::oo-=----1f---C=--+_-t---=ln'--I 
----'0"'.000=_1__---1 ~ln _ __+__---t---___/-...Q:~--------l______--+__-____+----+----+-=-O.-=-OOO=--+--____1\_----- ___ -t-o~,OOO=_=____/--N'-'A'-'------r_=_D____1\_-~I__--j 
'--------+-+-- -----_+----____/-----r-\------\------+--------t--------1f----------------t---------I-------+------+----+-----~-------_____1r_+_+_i 

2.DDE-06 82 Or 
0.000 Or 0.000 0.000 0.000 NA D 

0.000 Or 0.000 
,.~==_r-T~----r---~--_r--~----~~-I---_+----+_----~---~--_f___----~---+-------

NA D 

CumulaHve SHe Sail Risk (1) = 0.000 0.060 0.197 0.000 0.000 0.000 0.000 0.000 0.030 0.000 0.060 0.000 0.000 0.000 SE-06 
VOC? • "y. Indicates that the contaminant Is considered volatile. I 

(1) SIte Hazard Quotient (HQ) = SIte Exposure Point Cone. x (SRV HQ r;JN). SIte ECR = SIte Exposu-e Point Concentration x (SIN ECR/SIlV). 
0--
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I -~+---- ------+-- 1---+ TIer 2 ResldenHal Soli Reference Value Risk EvaluaHon (1999 Version) I 
Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 
~~ -

VI D ~ D 
SIte I I C I I 

eoncen s I I s I v 
0 (~g/kg) s v a s 
C ResidenllalSRV dry SIIeHQ I I WHOLE S I I 

Chemical CAS No. ? (mg/kg) weight •.. (1) ,. en AOREN CY/BLD CNS/PNS EYE IMMUN KION UV/GI PROSTATE REPI10 RESP SKIN SPLEEN THYI1OIO BODY ELCR(I) S ,. n C 
lnorganlcs: > f-._- 1----

r-' 
Indlvlduol chemical specific HQ should not exceed 0.2 (except where noted), cumulative HI should not exceed 1 tor each target en~~ 

Individual excess lifetime cancer risk os well as cumulative excess lifetime cancer risk should not exceed 1 per l00.OCl'l (I.e., 1 E-5). 

(2) ADREN - adrenal; BONE; CV ISLD - cardiovascular/blood system; CNS/PNS - central/peripheral nervous system; EYE; IMMUN - Immune system: KIDN - kidney; UV IGI - liver/gastrointestinal system; 

PROST - prostrate: REPRO - reprOductive system (lncl. teratogenic/developmental effects); RESP - respiratory system; SKIN - skin Irritation or other effects; SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I I I I I I 
~--

.It Class A - Known human carcinogen I II I I I I I 
Ck!ss 8 - Probable human carCinogen (B 1 - limited evidence Wl humans; 82 - Inadequate evidence In humans but adequate In animals) 

Closs C - Posslble human carcinogen I I I I I I I I 
Class D • Not Classlflable 1 I I I I 
NA - No EPA Closstflcatlon Available. I I I I I I 
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NOTE:Based on UMtTED mutuple pahtway exposure scenario (I.e .. Incldentlol soU/dust IngesHon, dennol contad and Inhalation of outdoor dust ~nd vapors). It .. - -. - - _. -
muHlple contaminants ora present oJrnulaHve rtsk MUST be evaluated. Concems regarding ecotoglcal receptors. vapor mlgraUon. and ground or surface water 

~r=' .--.. ----"-'-. 
!!!!PO~~ evaluated by other methods. _ ___ _ ___________ ---,--- --

_ .. _---- .- -- --- - .- .-
lTor = oral; De= Dermal; In = I".halallon; ? = not known. - .. - -- ---- ---_. -- --~ 

f--- - -.--_.- -------I--- ---- ----- --- --- - ----- -- I--I--
Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) 

IL- Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER --I~~ 

~ p ~ P 
SItG 

., 
I r C I r 

COnCan 5 I I s I v 
(mgtkg) ~ a 5 a s Iv 

C Residential SRV dry SlteHQ I I WHOLE S I I 
Chemical CAS No. ? (mg/kg) weight, (I) " n ~ ADREN CV/BLD CNSlPNS EYE IMMUN KIDN UV/GI PROSTATE REPRO RESP SKIN SPlEEN TKYROID BODY HCR(!) S " lnorganlcs: . 

-. 
Aluminum 7429905 26000 542Ii 0.042 Or 0.042 0.042 NA NA .. -
Antimony 74<10360 14 0.000 Or 0.000 0.000 NA NA 

Arsenic 7M0382 10 6 0.120 In Or 0.120 0.120 0.120 6.00E-06 A Or 

Barium 7M0393 1200 i29 0.108 Or ~~cule Intake. It HQ > 1 there may be an acule health concern NA NA 0 
Or 

Cadmium 7440439 35 4.3 0.025 Or . 0.025 4.91E-09 Bl De In 
Or 

Chromium VI 18540299 71 ~.2 0.122 Or 4.87E-07 A De In 

Copper 7M0508 100 937 9.370 In Or Based on Acute Intoke. If HQ > 1 there may be an acute heaHh concern NA D 

Iron 7439896 7000 30100 0.860 In Or I NA NA 

lead 7439921 400 0.000 Or .Based on blood lead levels. HQ> 1 blood lead levels may exceed 10 ug/dt NA 82 

Manganese 7439965 1400 1960 0.280 - ~ 0.280 NA D 
7439976 

Mercury (Inorganic: elemental and mercuric chlorid 7487947 y 0.7 0.000 In 0.000 0.000 NA D --
Methyl Mercury 22967926 3 0.000 In Or 0.000 0.000 NA NA 

Or 
Nickel various 520 0.000 In Or 0.000 O.OOE+OO A De In 

7440622 
Vanadium 1314621 210 21.;. 0.020 In Or NA D 

Vo/ome OrganIcs r-------
1.1 • Dlchloroethane 75343 y 34 0.000 In 0.000 O.OOE+OO C In 

'. 
- --

0.000 
---_. 

1.2 - Dlchloroethylene (mixed Isomers) 540590 y 8 In 0.000 NA D 

Ethyl benzene 100414 y 200 0.000 In 0.000 0.000 0.000 NA D 

Methyl ethyl ketone (2-bulanone) 78933 y 1400 0.000 In 0.000 NA D 
I--- r---

Naphthalene 91203 y 10 0.000 In 0.000 0.000 0.000 NA D r--- 821 
Tetrachloroethylene (PeE) 127184 Y 72 0.000 In 0.000 0.000 0.000 O.OOE+OO C tn 

Toluene 108883 y 107 .. ' 0.000 In 0.000 0.000 0.000 0.000 NA D 

r--- 1,1.1·Tr1chloroethone 71556 y 140 0.000 In 
t---

0.000 0.000 NA D --
821 

Trichloroethylene (TeE) 79016 y 29 O.OOE+OO C In 

0.000 
._.-r----- -- r--

Xylenes (mixed) 1330207 y 110 In ._- 0.000 0.000 ~- NA D 

PotyalOmaftc Hydrocarbons 
-- --

Benzo(a)pyrene equivalents (see BoP equlv. 
._-r--- -- .---

Calculation spreadsheeet) 50328 2 '1.59 7.95E-06 B2 Or ---
Fluoranthene 206MO 1080 

.... ,. 
0.000 Or 1--0.000 0.000 0.000 

--

-~ -- D 

Pyrene 129000 0.000 Or 
-- _. - I--

890 

'., '. 
0.000 NA D 

,,: - - t------

CUmulaHve SHe Soli Risk (I) = 0.000 0.120 0.442 0.000 0.000 0.025 0.000 0.000 0.042 ,-~ cJl~~. 0.000 0.000 0.000 IE-OS 
VOC? - -yo- Indicates that the contaminant Is considered volatile. 

.- ---- t------

(1) SIte Hazard Quollent (HQ) = SIte Exposure Point Cone. x (SRV HQ IWV). SIte ECR ~ SIte ExposlA"e Point Concentrallon x (SRV ECRISRV). 
-- --~ _._--- ._- --I--
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I f+- -- --_.-
Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) I , 

Path- Path-

f--- ways NONCANCER TARGET ENDPOINTS (2) 
,. CANCER ways 

; ~ p ~ D 
Site " I r C I r 

conCen s I I s I v 
0 

(!1Iglkg) s tv a s y 

C Resldenllal SRV dry SlIeHQ I I WHOLE S I I 
Chemical CAS No, ? (mg/kg) weight (1) 

" In 
ADREN CY/BlD CNS/PNS EYE IMMUN KIDN UV/GI PROSTATE REPRO RESP SKIN SPLEEN THYROID BODY ELCR(I) S "- ~ n , 

lnorganlcs; 

Individual chemical specific HQ should not exceed 0.2 (except where noted), cumulative HI should not exceed 1 tor each target endpoint. 
-" 

Individual excess lifetime cancer risk os well os cumulative excess utatlme cancer risk should not exceed 1 per l00.CXXI (I.e., 1 E-S). 

(2) ADREN - adrenal; BONE; CV/BLD - cordlovascutar/blood system; CNSIPNS - central/peripheral nervous system; EYE; IMMUN -Immune system: KIDN - kidney: UV/GI -liver/gastrointestinal system; 

PROST - prostrale; REPRO - reprOductive system 000, teralogonlc/dellelopmontol effects); RESP - resplralory system; SKIN· skin IrrHailon or other effects: SPLEEN; THYROID; 

WHOLE BODY - Increased mortality. decreased growth rate, etc. I I I I I --r-.11 Class A - Known human cordnogen I I I I I 
Class 8 - Probable human carcinogen (B 1 - limited evidence In humans; 82 - Inadequate evidence In humans but adequate In animals) 

Class C - Possible human carcinogen I I I I I I I 
Class D - Not Classilloble I I I I I 
NA - No EPA Classification Available. I I I 
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NOTE:Based on UMITED rooHipie pa_ay exposure """,alto (i.e., Incldenllal soil/dust Ingestion, dennal confact and Inhalation 01 outdoor dust and vapars),-"-___ +-__ + ___ _t----------c-----I-----+---t--.. ---r------- _ 
multlp4e contaminants Ofe present cumukJtlve 1151< MUST be evaluated. Concems regardtng ecological receptors, vapor m1gration!...~~ .. J~~nd or ~rfO~_~-.!!~ ___ . f------. ________ ~ __ j __ _ 

Impacts roost be evaluated by ather methods. __________ . _________ -!-__ + _______ + __ --j ___ +- ____ r----+----j---1--------t---- r---

---+---+---- r--- - ---
-- 1---

---~ 

----1------+--+----1--- --+~-l--__1_----Pathways: Or = oral: De= Dermal: In ~ InOOlatlon: ? = not known. 1-----'---'c=:=.::::"'-,-c::.:.:::::..:;='-"---f--f------_f_--_t_---_+-f---+---- t----- ---- --- ------+--__11---

Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) 

Chemical 

lnorganlcs: 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

v 
o 
C Resldenllal SRV 

CAS No.? (mg/kg) 

7429905 26000 

7440360 14 
7440382 10 
7440393 1200 

7440439 3S 

SIte 
cOncen. 
(mglkg) 

dry 
. weight 

3.6 

---+---- ----r~- -.-- _+--+----1--------+---1-----+---1----- ----f---_t_--.---I-.---r--

Path-

. ___ +_w~ay~S~~--_r----,_----~----r_----rN~O~N~CA~NrCE~R~T~A~~~a~E~N~D~PTO~IN~~~(~2)r_-~r_---,----_,----_r----~-~CANCER 

Path
ways 

SlleHQ 
(1) 

1.1 P 
I r 

s I 

s ~ 
I I 

n '" 
ADIlEN CV/BID CNS/PHS EVE IMMUN KIDN UV/GI PROSTATE IlEPIIO IlESP SKIN SPLEEN THYIIOID 

WHOLE 
BODY ELCR (1) 

~ D 
CIT 

I s I 
a s 
s I I 

s It In 

~O~.~~-+--l-0~r~---~---~O~.O~~~f__-_+--_+_---+---f-----~~~f---+--_t_--+----If__--~--~N~A~_t_N~A+__t__4 
0.000 Or 0.000 0.000 NA NA 
0.070 In Or 0.070 0.070 0.070 3.5OE-06 A Or 

---,O::.OOO='---'+--1--,O::'-I.Bosed on Acute Intake. II HQ > 1 there may be on acute heaHh concem NA NA 
0, 

O.OOE+OO 81 De In 0.000 0, O.CXXl 
.~. Or 

Chromium VI 18540299 71 28.3 0.080 0, 3. 19E-07 A De In 

Copper 7440S08 100 176. 1.760 In Or Based on Acute Inlake. II HQ > I there may be on acute heaHh concem NA D 

Iron 7439896 7000 T4800 ._70:..:.4714=--+_"ln'-!--0.=..:., I I NA NA 
0.000 0, Based on blood lead levels. HQ> I blood lead levels may exceed 10 ug/di. ___ -1-____ I-__ -l-__ + __ -t_...:.:N.:.,A:....._j_-=8"'2-j---j--l lead 7439921 

Manganese 7439965 
7439976 

Mercury (Inorganic: elemental and mercuric chlorld 7487947 y 

Methyl Mercury 22967926 

Nickel 

Vanadium 

Volaffle Olganlcs 

various 
7440622 
1314621 

400 

1400 

0.7 

520 

210 

1.1 - Dlchloroethane 75343 y 34 

1.2 - Dk:hlo,oethylene (mixed Isome~) 5<10590 y 8 

Ethyl benzene 100414 y 200 ! j:::; 
~-fM~e=-th~yI~et~h~yI~k~~~0~ne~~~.~~a~no~ne=)~--------~r_7~8=-933~_t~y_j_ ___ I~400~ ___ i,!:'· 

. Naphthalene 91203 y 10 

TetrachloroethYlene (PeE) 127184 Y 72 
Toluene 108883 Y 107 
1,1,1 - Trichloroethane 71556 140 

Trichloroethylene (TCE) 79016 29 

Xylenes (mixed) 1330207 110 

Polyaromaffc Hydrocarbons 
Benzo(a)pyrene equivalents (see BoP equlv. 

,---'O~.~~'____f---. __ O, ~O,.=O~=__l_----_l_-----f-------+-----t------+-----+-----+----_l_----_I_----_r----~--~N~A~_+~D_+--+--t 

-70~.OOO~_t_~~ln,~----~-----~O~.OOO~-+.----~~O~.CXXl~4_----~----.4_-----~----4_----~ ____ +-____ +-____ f---____ II ___ N~A~~~D~--+-~ 
0.000 In 0, 0.000 O.CXXl NA NA 

Or 

:.---,O::.:.OOO='_I-,I::.:.n ~ ------1f-----t--- -_+--_I_---_r----f------t--~ -t-____ -+ ____ -t ____ -+ ____ -t ____ _+-=O."'OOO=--t--=-O.o.::OOE=+-=OO=-I_A~De=-l-ln~ 

---'O::.:.D2~2'_1-cl~n+O,r -----~~----I------f___----t-----+-----+_----~-----~----~-----,~----I------t_----+-----.,-~N~A~~~D~_1--~ 

0.000 In ---.---_I_----_r-----f----.- 0.000 O.DDE+OO C 
0.000 In 0.000 NA D 

~O~.OOO~-+--+-ln~------r----·-j-----+------+------I-O-.CXXl~-r-=O~.CXXl=--l------+-O-.CXXl---f-------t------i-----+-----+-----!I--~N~A D 

In 

0.000 In 0.000 NA D 
0.000 In O.CXXl O.CXXl 0.000 NA D 

821 

0.000 ___ ~-----+------r--=0-=.OOO=-+-----+_-----+-"'O."'CXXl=-_l_-=-O."'OOO=-_I_----__l------I------I_----+ _____ +--____ +-____ i-0"'~~7+-=OO-=--~C_I___lI-I~n~ 
;. 0.000 In 0.000 O.CXXl 0.000 O.CXXl NA D 

0.000 --f-"'- _____ +-___ -I-"'0."'000=__l_--+-----+----_I_-"0"'.000=-_t_------1------1_----+------+---- ---- _-I ____ -f_--'N:~Ac:.. __ !.8"'~" t--_I___l 

" 0.000 -'1;;- -----. 0.000 
O.OOE+OO C In 

____ -l-____ +-O~.CXXl~_~-~~~ D ___ I---0.000 

-----~f--+--+----+----+-----------~---'-t-----+---__Ir----__I---- ---- --- 1----- ---1-----1--+-+--1 

Calculation spreadsheeet) 50328 2 ,~jS: ---:----:-c-,--+-_t_-t------jl----j----+- -- ---_+----t----f----j----j-- _. + ___ + __ +-__ I_----j-=2.:.=08"'E::..-=OS=-t 82 _~ 
I--+F.::luo=ra::.n:::lhe~ne=_ ___________ +..:206440=_=_j_--j--.:..:l080=-_t .>'. 

Pyrena 129000 890·· '. 

0.000 Or 0.000 O.CXXl 0.000 NA D 

-=O:::.OOO==--t---I....:O::.:'~---r----t--.-+---+_---I-"'O."'CXXl"'-+_-_~I__--f__--__+------ __ .----+_---+----. r----- ___ -'N'"'A~_+...:D::...-I___ 

f__~~~~~~~~------~--~L-~~~fCU~m~U~laH~ve~SltTe~SO~II~RI~Sk~(~1)~=~__+~+__r~0.:.=000~i_'0~.0~7~0_r~0.~16~1~....:0~.DDO~_r~0.:~DDO~~0~.000~~_r~0.~DDO=::..._+-=0.=000~_+-0=.~==~~0~.000~~-r0::.:.0=7:0_ 0.000 0.000 0.000 
VOC? - "y'lndlcates that the contaminant Is considered volatile. I ______ r----i---_j_----+---j---r--

(I) SIte Hazard Quotient (HQ) = SIte Exposure Point Conc. x (SRV HQ ISIN). SHe ECR = SIte Exposlle Point Concentration x (SIN ECRISRV). 

2E-OS 
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I +--+---- H-Tier 2 Residential Soli Reference Value Risk Evaluation (1999 Version) I 
I' ,;-- Poth- Path-

I: _ -> woys NONCANCERTARGET ENDPOINTS (2) CANCER ways 

\/I P ~ 0 
SIte _ I r C I r 

v 
Conc:en, s I I s I 

0 
(mglkg)! S r.- a s v 

C Resldenllol SRV -dty SlteHQ I I WHOLE S I I 
ChemIcal CAS No. ? (mg/kg) weight \ (1) n ~n ADREN Cy/BLD CNS/PNS EYE IMMUN KIDN UV/Gl Pt!OSTATE REPRO RESP SKIN SPLEEN THYROID BODY ELCR(l) s " n 

lnolganlcs: .',r: 
IndMduol chemical speclflc HQ should not exceed 0.2 (except where noted). cumulative HI should not exceed 1 for each target endpoint. ---
Individual excess lifetime cancer risk os well as cumulative excess lifetime concer risk should not exceed 1 per 100,000 (I.e .• 1 E-5), 1 

(2) ADREN - adrenal; BONE: CV /BLD - cardiovascular/blood system: CNS/PNS - central/peripheral nervous system; EYE; IMMUN - Immune system; KIDN - kidney; UV IGI - liver/gastrointestinal system; 

PROST - prostrate: REPRO - reproductive system (Inc/. teratogenic/developmental effects): RESP - respiratory system: SKIN - skin IrrHatlon or other effects; SPlEEN; THYROID: 

WHOLE BODY -Increased mortalHy. decreased growth rate, etc. 1 1 1 I ~ --t---... Closs A - Known human carcinogen 1 1 1 1 1 1 
Class 8 - Probable human carcinogen (B' - limited evidence In humans; 82 - Inadequate evidence In humans but adequate In animals) 

Closs C - Possible human carcinogen 1 I I J I 1 I 1 

Class 0 - Not Classttloble I 1 1 1 1 1 1 
NA - No EPA Classification Avallable_ 1 1 I I I I I 
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NOTE:Bosed on UMITED multiple pohtway exposure scenario (I.e., Incldentlat soil/dust Ingestton, dermal canted and Inhalation of outdoor dust and vapors). If 
f--- 1----

muHlple contaminants are present OUTlulat!ve risk MUST be evaluated. Concems regardtng ecok>glcal receptors, vapor mlg~_Ion. and gr~~o~~~ ~~_e~ -- ~-

Impads must be evaluated by other methods. ___ _ _________ --
- --~ ---- -_ .. _-- ------ ----

Pathways: Or = oral; De= Dermal; In = Inhalation; ? = not known, 
---- ----_.- ------ --1----

_ .. ---- --- ---- --- ---- -- -- -----
---~-- ------ -------- ---

Tier 2 Residential Soli Reference Value Risk Evaluation (1999 Version) 
Path- Path-

I ways NONCANCER TARGET ENDPOINTS (2) CANCER ~O'f!.. 

~ P ~ D 
SIte I r C I r 

eonCen s I I s I v 
0 

(mg(kg) s ~ a s v 
C Residential SRV -diy slteHQ I I WHOlE S I I 

Chemical CAS No. ? (mg/kg) welghi (1) n ,n ADREN CV/BlD CNS/PNS EYE IMMUN KIDN UV/GI PRQSTAIE REPiIO RESP SiCIN SPLEEN IHY1!OID BODY ELCR(I) 
S " Q 

n , 
lnorgan/cs: 

Aluminum 7429905 26000 &920;. 0.046 Or 0.046 0.046 NA NA 

AnHmony 744OJli) 14 0.000 Or 0.000 0.000 NA NA .-
AlSenlc 7440382 10 ... 8 0.096 In Or 0.096 0.096 0.096 4.80£-06 A Or 

BariUm 7440393 1200 . 173 0.144 Or Based on Acute Intake. If HQ > 1 there may be an acute heotth concern NA NA 0 
Or 

Cadmium 7440439 35 0.000 Or 0.000 O.DDE+OO 81 De In 
Or 

Chromium VI 18540299 71 .18.2 0.051 Or 2.05E-07 A De In 

Copper 7440508 1()() .- 26.2: 0.262 In Or Based on Acute Intake. If HQ > I there may be an acute health concern NA 0 

Iron 7439896 7000 16200. 0.463 In Or I NA NA 

Lead 7439921 400 0.000 Or Based on blood lead level. HQ> 1 blood lead levels may exceed 10 ug/dl. NA 82 

Manganese 7439965 1400 /.16111 0.230 Or 0_230 NA 0 
7439976 " 

Mercury (Inorganic: elemental and mercuric chlorl 7487947 y 0.7 0.000 In 0.000 0.000 NA 0 

Methyl Mercury 22967926 3 0.000 In Or 0.000 0.000 NA NA 
,/ ... Or 

Nickel various 520 0.000 In Or 0.000 O.DDE+OO A De In 
7440622 

Vanadium 1314621 210 0.000 In Or NA 0 -'.---- --- ---
Volattle OrganIcs 

-
1,1 - Dlchloroethane 75343 y 34 0.000 In 0.000 O.DDE+OO C In 

1,2 - Dlchloroethylene (mixed Isomers) 540590 y 8 0.000 In 0.000 NA 0 -
Ethyl benzene 100414 y 200 0.000 In 0.000 0.000 0,000 NA 0 

Methyl ethyl ketone (2-butanone) 78933 y 1400 0.000 In 0.000 NA 0 

Naphthalene 91203 y 10 0.000 In 0,000 0.000 0.000 NA 0 
821 

T ekachloroethylene (PeE) 127184 Y 72 0.000 In I--- ._--_. 0_000 0.000 0.000 O.OOE+OO C In 

Toluene 108883 y 107 0.000 In 0.000 0.000 0.000 0.000 NA 0 
1,1,1 - Trichloroethane 71556 y 140 0.000 In 0_000 0.000 NA 0 --

821 
Trichloroethylene (TCE) 79016 Y 29 O.DDE+OO C In 

Xylenes (mixed) 1330207 y 110 0.000 In 0_000 0.000 0_000 NA 0 -
PotyalOmirttc Hydrocarbons 

Benzo(a)pyrene equivalents (see BoP equtv. 
---

Calculation sPfeadsheeet) 50328 2 ' o.~91 2.46E-06 82 Or 
Fluoranthene 206440 1080 0.000 Or 0.000 0.000 0_000 NA 0 
Pyrena I2900J 890 -- 0.000 Or 0.000 NA 0 --

< •• / •• 

CumulaHve SIte Soli Risk (1) = 0.000 0.096 0.372 0.000 0.000 0.000 0.000 0.000 0.046 0.000 0.096 0.000 0.000 0.000 7E-06 
VOC? - "yo indicates that the contaminant Is considered volatile. I --

(1) Sne Hazard Quotient (HQ) - Site Exposure Point Conc. x (SRV HQ IWI). Site ECR = Site Exposu-e Point Concentration x (SRV ECRISRVl_ 
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I ------1-- --H----- --- --+-+---- ---t---t--r-- -t-Tier 2 Residential Soli Reference Value Risk Evaluation (1999 Version) I 
Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER --~~ 

SIte 
1.1 P M P 
I r C I r 

Concan s I I s I v 
0 

(mglkg) s ~ a s tv 
C ResidenHoI SRV --- drY SlteHQ I I WHOlf S I I 

Chemical CAS No. 1 (mg/kg) weight (1) n , n I ADIlEN CV/BlD CNS/PNS EYE IMMUN KION UV/GI PI10SIAlE IlEPI10 IlESP SKIN SPlfEN THYI1OIO BOOV ELCR (I) S " " ~rganlcs: ----
Individual chemical specific HQ should not exceed 0.2 (except where noted), cumulative HI should not exceed 1 for each torget endpoint. --r---- ----c----- ----
Individual excess lifetime cancer risk as well as cumulative excess lifetime concer risk should not exceed 1 per lOO,OXl (I.e .. 1 E-5). 

(2) ADREN • adrenal; BONE; CV /BlD - cardiovascular/blood system; CNS/PNS - central/perlpheral nervous system; EYE; IMMUN· Immune system; KIDN - kidney; UV /GI • liver/gastrointestinal system; 

PROST - pfOstrate: REPRO - reproductive system (Inc!. teratogenic/developmental effects); RESP - respIratory system; SKIN - skin Irrttatlon or other effects; SPLEEN; THYROID; 

WHOLE BODY - Increased mortality. decreased growth rate. etc. I I I r-r-... Closs A - Known human carcinogen I I I I I I 
Class B • Probable human carCinogen (81 • limited evidence In humans.: 82 - Inadequate evidence In humans but adequate In animals) --
Closs C - Possible human carcinogen I I I I I I 
Class D • Not Classifiable I ---
NA - No EPA Clossltlcatlon Available. I I I 
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NOTE:Based on UMiTEO muttlple pahtwoy exposure scenarto (I.e., Incldentlal soil/dust Ingestion, dermal contad and Inhalation of outdoor du~~nd vapors). ~ __ 

muttlple contaminants are present CUmulaHV8 risk MUST be evaluatacl. Concems regarding ecological receptors, vapor ~gration, and ground or ~~_ater -_. 
Impads must be evaluated by other methods. . 

-~--

I -'1--- ---- ----- - .... --- --_. ---
"athways: Or = oral; De= Dermal; In = Inhalation; ? = not_ r-wn. ._1----- ----- . __ .. .- --

._--_. c-- -- 1-._- ---~ 
--_._-- ------ ----I--- ---

Tier 2 Residential Soli Reference Value Risk Evaluation (1999 Version) 
Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M P M P 
Site I r C I r 

Coneen s I I s I 
V 

(mg/kg) ~ 0 5 ~ a s 
C Restdentlal sRV d!}' slteHQ I I WHOlE S I I 

Chemical CAS No. ? (mg/kg) weight (1) n ,n ADREN CV/BLD CNS/PNS EVE IMMUN KIDN UV/Gl PROSTATE REPRO RESP SKIN SPlEEN THYROID BODY ELCR (I) s ,~ 

lnorganlcs: I 
Aluminum 742990S 26000 0.000 Or O.OOJ O.OOJ NA NA 

Antimony 7440360 14 
.' 

0.000 Or 0.000 0.000 NA NA 

Arsenic 7440382 10 0.000 In Or 0.000 0.000 0.000 O.OOE+OO A Or 

Barium 7440393 1200 261 0.218 Or Based on Acute Inlake. It HQ > 1 there may be an acute heaHh concem NA NA 0 

I. 
Or 

Cadmium 7440439 35 0.000 Or 0.000 O.OOE+OO 81 De In 
Or 

Chromium VI 18540299 71 0.000 Or O.OOE+OO A De In 

Copper 7440508 100 0.000 In Or Based on Acute Inlake. It HQ > 1 there may be an acute heatlh conceqt NA D 

Iron 7439896 7000 0.000 In Or I NA NA 

lead 7439921 400 0.000 Or Based on blood lead levels. HQ > I blood lead levels may exceed 10 ug/dl. NA 82 
.-

Manganese 7439965 t400 0.000 Or 0.000 NA D 

7439976 

Mercury (Inorganic: elerY;lental and mercuric chlorid 7487947 y 0.7 0.000 In 0.000 0.000 NA D 

Methyl Mercury 22967926 3 0.000 In Or 0.000 0.000 NA NA 
Or 

Nickel various 520 0.000 In Or 0.000 O.OOE+OO A De tn 
7440622 

Vanadium 1314621 210 0.000 In Or NA D 
.. _---

Vo/ame OrganIcs 
1.1 - Dlchloroethone 75343 y 34 0.000 In 0.000 O.OOE+OO C In 

1.2 - Dlchloroethylene (mixed Isomers) 540590 y 8 0.000 In 0.000 NA D 
1-. 

0.000 
_.-

NA D Ethyl benzene 100414 y 200 In 0,000 0.000 0,000 

Methyl ethyl ketone (2-bufanone) 78933 y 1400 0.000 In 0,000 NA D 

Naphthalene 91203 y 10 0.000 In 0,000 0,000 0,000 NA D 
82/ 

Tetrachloroethylene (PCE) 127184 Y 72 0.000 In 0.000 0,000 0,000 O.OOE+OO C In --
Toluene 108883 y 107 0.000 In 0.000 0,000 0,000 0.000 NA D 

1.1.1 - Trichloroethane 71556 y 140 0.000 In 0,000 0,000 NA D 

i, 82/ 

Trichloroethylene (ICE) 79016 Y 29 O.OOE+OO C In 

Xylenes (mixed) 1330207 y 110 0.000 In 0,000 0.000 0.000 NA D --
Potyaromalic Hydrocarbons 

Benzo(a}pyrene equivalents (see BoP equlv. 

Calculation spreodsheeet) 50328 2 0.235979 1.18E-06 82 Or 

Fluoranthene 206440 lOBO 0.000 Or 0,000 0,000 0,000 NA D 

Pyrena 129000 890 : 0.000 Or 0,000 NA D 

'.'" , ; 

CumulaHve SlIe Soli Risk (1) = 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 lE-06 
VOC? - Y indicates that the contaminant Is considered volatile. --

(I) Sne Hazard Quotient (HQ) = SIte Exposure Poln! Conc. x {SIN HQ /WI}, SIte ECR = SIte ExposlIe Poln! Concentration x (SRV ECR/SRV). 
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I --- .. _- ----+--Tier 2 ResidenHal 5011 Reference Value Risk EvaluaHon (1999 Version) I 
Path- Path-

.' 
ways NONCANC£R TARGET ENDPOINTS (2) CANC£R ways 

SHe' /.1 P /.1 D 
I r C I r 

~n· s I I s I v 
0 (mgikg) s f.- a s 
C Resldenllal SRV dry SlIeHQ I I WHOLE S I I 

Chemical CAS No. ? (mg/kg) WGighl (I) In ~ n ! ADIlEN CvtBLD CNS/PNS EYE IMMUN KIDN UY/G! PROSTATE IlEPRO IlESP SKIN SPLEEN THYROID BODY ELCR(I) s n c 
lnorgan/cs: '0' 

---'----
Individual chemical specific HQ should not exceed 0.2 (except where noted). cumulative HI should not exceed 1 for each target endpoInt. 

Individual excess lifetime cancer risk as well os cumulative excess lifetime cancer risk should not exceed 1 per l00,QO) (I.B .• I E-5). I 
(2) ADREN • adrenal; BONE; CV /BLD - cardklvascular/blaod system; CNS!PNS - central/perlpheral nervous system; EYE; IMMUN - Immune system; KIDN - kidney; UV /GI - liver/gastrointestinal system: 

PROS! - prostrate; REPRO - reproductive system ~ncl. teratogenic/developmental effects); RESP - respiratory system; SKIN - skin Irr~atlon or other effects; SPLEEN; THYROID; 

WHOLE BODY - Increased mortality. decreased growth rate. etc. I I I I I ... Closs A - Kno......" human carcinogen I I J I I 
Class B - Probable human carcinogen (B I - Ilmtted evidence In humans; B2 - Inadequate evidence In humans but adequate In anImals) 

Class C - Possible human carcInogen I 1 1 
--I I I 

Class D - Not Classifiable I I 
NA - No EPA Classification Available. I I 
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TYPICAL INDUSTRIAL WORKERS 



NOTE:Based on UMITED muKlpie pahtway exposure scenario (I.e., Inclctentlal soli/dust Ingestion, dennol contact and inhaklflon or outdoor dust a':'d vapors~ __ 
~ ... - --- ._---.- -c----.-- --~ 

muKlpie contaminants are present cumulative risk MUST be evaluated. Concems regarding ecological receptors, vapor migration, and gr~nd or surface water 
--~ f--- ------- - -- ~ 

Impacts must be evaluated by other methods. I ----- ----- ._- ------- ------- --~ 
I ------- -~ c------ ._-- ---- ---f--- f--- -- .- ------ ---- --~ 

Pathways: Or = oml; De= Dermal; In = Inhalation; ? = not known_ 
f-- - -- ----- 1-- ----f--~- ------ -.--- -------- -- ---c---~~ ._- .-

I -- --- .. __ .- ------ ._- ----- ---~ 
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER - ~"Y!.. 
l 

M D M D 

I I I I 

SII9 s I C s I 

ConCan s v I s y 

v (mg/kg) I I a I I 

0 InduslrlalSRV drY sne HQ n n WHOlf s n n 

Chemical CAS No. c (mg/kg) weight (1) g g ADREN BONE CV/BlD CNSJPNS EYE IMMUN KIDN UVIGI PROSTATE REPIIO RESP SKIN SPUEN THYROID BODY ELC. (I) s g g 

lnorgan/cs: ----
O. 

Aluminum 742990S 100000 .190 0.008 In oms oms NA NA -
7440360 100 .) Ii 0.000 0.!Xll NA Antimony O. 0.!Xll NA 

Arsenic 7440382 25 3A 0.010 In O. 0.010 0.010 0.010 I.36E-06 A Or 

Barium 7440393 12500 ° 0.000 O. O,!Xll 0.!Xll NA NA 
O. 

Cadmium 7440439 250 ° 0.000 O. O,!Xll O.OOE+OO BI De In --
O. 

Chromium VI 18540299 425 13.6 0.006 O. 
f----

3.20E-07 A De In 

Copper 744051J8 9000 10.3' 0.000 In O. 0.!Xll NA D 

Iron 7439896 46000 2U)O', 0.106 In O. NA NA 

lead 7439921 700 0;, 0.000 O. Based on bJood lead levels. HQ > 1 blood lead levels may exceed 10 ug/dl. NA 12 
In I Manganese 7439965 58lO 9'11 ',' 0.033_ O. 0.033 NA D 

7439976 
Mercury (Inorganic: elemental and mercuric dllork 7487947 y 2 ° ,;; 0.000 In Not Protective of Hlgh_ 0.!Xll 0.!Xll Short-term Exposure NA D 

Methyl Mercury 22967926 22 D 0.000 In O. 1--. O,!Xll 0.!Xll NA NA 

Or 
Nickel various 300J D 0.000 In O. 0.!Xll O.OOE+OO A De In 

7440622 
Vanadium 1314621 1340 0.000 In O. NA D 

Volalfle OrganIcs 
c, __ 

-~ .-~ 

1.1 - Dlchloroethane 75343 Y 55 0.000 In 0.!Xll O.OOE+OO C In 

1.2 - Dlchloroelhylene (mixed isomers) 540590 y 22 0 0.000 In 0.!Xll . -~ D 
.~ 

20D 0'.':: 0.000 Based on Csat. II> 1 Indicates potential fo~ tree product In soli. 
~ 

Elhyl benzene 100414 y In NA D 

Melhyl ethyl kelone (2-bulanone) 78933 y 43DD ,0· " 0.000 In Nol Prolecllve 01 High Sholl-lenT! Exp~~.e O,!Xll NA D 

Naphthalene 91203 y 28 .0 .'. 0.000 In 0.!Xll 0.!Xll 0.!Xll NA D --- -_. 
',:: ,,~:ii' B2/ 

Tetrachloroethylene (PeE) 127184 y 131 D" 0.000 In 0.!Xll 0.!Xll 0.!Xll O.OOE+OO C In -----
TokJene 108883 Y 3D5 0,: 0.000 In -- 0.000 -- 0.!Xll 0.!Xll 0.!Xll NA D ._---
1.1.1 - Trichioroelhane 71556 y 472 0.,: 0.000 In 0.!Xll 0.!Xll NA D -- - ._--'----

B2/ 
Trichloroelhylene (TeE) 79016 y 46 D . --_.- -- -,:--c--f----

O.OOE+OO C In 

Xylene, (""'ad) 1330207 y 248-~ 0 0.000 In -- 0.!Xll ---r---- 0.!Xll 0.!Xll NA D 

Po/yaromalfc Hydrocarbons '0 
Benza(a)py.ene equlvalenls (see BaP equlv. 
Calculation spreodsheeet) 50328 4 D'; O.OOE+OO 12 ~ 
FUOlanthene 206440 6BOO 0' ",- 0.000 O. 0.!Xll 0.!Xll 

------ --
0.!Xll ~- D - - ~ 

Pyrene 129000 5800 .. 0 0.000 O. 0.!Xll NA D ---- .-
.:.". 

CumulaHve sne Soli Risk (I) = 0.000 0.000 0.010 0.051 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.010 0.000 0.000 Oc~ 2E-06 

VOC?· Y indicates that the contaminant Is considered volatile. I 
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Pathways: Or = oral; De= Dermal; In = Inhalation; ? = not known. I I -1--- ----+--~t=~=i~ 
I I -+ I I 

I J I I I 
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Path- Path-

~ay$ NONCANCER TARGET ENDPOINTS (2) CANCER ways 
----

M D M D 

I I I I 

• SHe' s I C I I 

concen· s v I I V 

v ("""kg) I I a I I 

0 Indushlal SRY drY--.. SHeHQ n n WHOlE I n n 
Chemical CAS No. c (mg/kg) weighi (1) g g ADREN BONE CV/BW CNS/PNS EYE IMMUN KION LIV/GI PROSTATE REPRO .ESP SKIN SPLEEN THYROID BODY ELCR(1) S g g 

(1) SIte Hazard Quotient (HQ) • SIte Exposure Point Conc. x (SRV HQ /SRV). SIte ECR = SIte Exposure Point Concenlration x (SRV ECR/SRV). 

Individual chemcal specific HQ !tlould not exceed 0.2 (excep1 'Wtlere noted). cumulative HI should not exceed 1 tor each target endpoint. 

Individual excess "fetlma cancer risk as well as OJrnJlatlve excess IIfeHme cancer risk should not exceed 1 per lOO.CXXl (I.e., 1 E·5). 

(2) ADREN • adrenol; BONE; CV /BLD • cardiovasCular/blood system; CNS/PNS - central/peripheral nervous system; EYE; IMMUN· Imrrune system; KIDN • kidney; UV /GI • liver/gastrointestinal system; 

PROST - prostrate; REPRO· reproductive system (Ind. teratogenic/developmental effects): RESP - respiratory system; SKIN • skin Irrttatlon or other effects; SPLEEN; THYROID; 

WHOLE BODY -Increased mortalHy. decreased growth rate. etc. I I I I I 
NOTE: Nol Prot.cttv. 01 H~ Shorl·"rm ExpoeI.H - SlV baMcI on ahort-terrn work.r lCenarlo ( •. g., contlTucHon work.r, ""Illy wOlk .. , landscapei', etc.)" 

Ilgnlftcanttv lower Ihc.llhe InduIIrlaII wOfker SRV pe .. nhtd h .... I I I I I 
(3) Class A • Known human carcinogen I I I I I 

Class B - Probable human carcinogen (81 -lIrrVted evidence In humans; B2 -Inadequate evidence in humans but adequate In animals) 

Class C - Possible human carcinogen 

Class D • Not ClassiMabie 

NA • No EPA ClasslMcatlon Available. 
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NOlE:Based on UMITED muHIpie pahtway exposure scenario ~.e .• Incldenllai soIl/dtDllngestion. dannal contact and Inhalallan al outdoor dUsI_and va~~ __ ~ ___ . ______ r- ____ f----r-----t------t------+---t----j------t---+---t---+ 
multlpfe contaminants are present cumulative I1sk MUST be evaluated. Concems regarding ecological receptors, vapor migration. and ground or surface water 

Im7,mUlfbeevalualedbYoIhermethocis. i' .--. --.-.~ ~~ ------ -== -~ ---- ---- ~-- -----~- ----t-----+-----+----+---- ------r--r--
I--pa1h--'-w-oys-:-o-r =-or-O-I; 06-= O-e-rma-I; I-n =-I-nh-ol-atl-on-; ?-=-n-ot·.Lkn-o-

wn
-. --1--+---____1 --- .--- --... --- ----- -----.- . --- ----- - r-+-

~-"'::::LT"'=.::=~=-""'::.=='-"'.:~=""'-=:=-;="-"---+-+~~~-+------ -----.--.- --- ~---+-~--I---~ -- c----- ----+-~~_t-~____1.--- ---
- --------------'----'--'------ --c--- --- ---'-"--'---.. ---.-. ---- --- ------------- ----f-----~--.--------I~~-+---

Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

v 
o lndu,Irk»SRV 

Chemical CAS Na. c (mgIkg) 

/norganlc$: 

AlumInum 7429905 100000 

Antimony 7440360 100 
Arsenic 7M0382 25 

Barium 7M0393 12500 

Cadmium 7440439 250 

Chromium VI 18540299 425 
Copper 74010508 9000 
Iron 7439896 46000 

__ ~ ______________________ __1-'7~43~992~1~_+--~7~00~__1 

Manganese 7439965 
7439976 

Mercury (Inorganic: elemental and mercurlc dllorlc 7.487947 y 

Methyl Mercury 22967926 

Nickel 

Vanadum 

Vo/affle Organics 
1.1 - Dlchloroethane 

1.2 - Olchloroethylene (mixed Isomers) 
Ethyl benzene 
Methyl ethyl ketone (2-butonone) 
Naphthalene 

Tetrachloroethylene (PeE) 

Tollene 

1,1.1 - Trichloroethane 

Trichloroethylene (TCE) 
Xylerles (mixed) 

Po/yaromoffc HydrocatboM 
Benzo(a)pyrene equivalents (see BoP equlv. 

various 
7440622 
1314621 

75343 

540590 Y 
100414 Y 
78933 
91203 

127184 Y 

108883 Y 
71556 

79016 
1330207 Y 

5600 

22 

3000 

1340 

55 

22 

200 

4300 

28 

131 

305 

472 

46 

248 

. Site 

Concen 
(mg/kg) 

Path- Path-

Wa,~ys~t--_r---~----r_---,---_r-~N~O~NrC~A~N~CE=;R~TA~RG~E~TTE~N~D~PO~I~N~~~(2~)-r_--,--_r--_r--,_---1-~N~~ __ ~~ 
M D M D 

C 
v v 

a 
drY 

weight 
Site HQ n n WHOI£ 

IOOY 

n n 
s 9 9 (1) 9 9 

5270 . 0.011 

o 0.000 
8.3 

.221'-

ADREN CV /BLD eNS/PNS 

0.000 
0.023 

0.011 

0.023 

EY£ IMMUN KIDN LIV/GI PROSTATE 

0.004 

REPRO RESP SKIN SPL£EN THYROID ELCR(l) 

0.D11 NA NA 
0.000 NA NA 

0.023 3.32E-06 A Or 
0.004 NA NA 

Or 
iI > ... 0.000 Or 0.000 O.OOE+OO II 0. In 

Or 

11.3 --=O:.c.OO5:=.::--+_~O::r-~ ---I----+---+.---f----f----f-__ -f-__ ____1----+----+--__+--__+--_+---1...:2=.66=E:..:"Oo:7_+..:.A=-+De=-FIn'-j 
> 158 0.004 In Or 0.004 NA 0 
18000 0.078 In Or NA NA 

,.0, ,---'0"-.000=____1,---+.?=-;- Based on blood lead levels. HQ> I blood lead levels may exc~.=..c.IO=ug'T/.::d=-l. ----+---+---+----+----+---1---+__---1 _--,N",A'-'-_t--='12+_I---f 

2230 0.080 Or 0.080 NA o 

o .> ,'--:O"'.ooo=::-t--:----t-"ln,+N"'alc..Pr"'aI=ectT-'Iv..oe"'aI"'H"'Ig';hc...... __ t-'0"'.OOO=--+ __ __t....::;O.=OOO=---t=Sho=~'-'"t"-e"'nnrE=X:!:pasu=::.re,'1 ___ -+ __ --+. __ --+ ___ I-__ +__--+--+-.:.N"'A:.....--+-'D"--I-+--+ 
b '.::". 0.000 In Or 0.000 0.000 NA NA 

,', Or 

o .,.--'O'-'.ooo=-+...:Ic.:.n~O,.r-+---+---+_--_+--__t--__+--_+---+__--+__---+---+-_+ __ + __ +-__ +-0",.000=_1 O.OOE+OO A 0. In 

.,~, .', 0.000 

.,~.>i': 0.000 

O· -.. , 0.000 

In Or 

In 
In 
In Based on esct. II > 1 Indicates potential tor free producl In IOU. 

In Nat Prolectlve 01 High Short-term Exposure 

0.000 

NA o 

O.OOE+OO C In 
0.000 NA ° 

NA 0 
0.000 NA ° 

~';;;' .. '~ --'O::.OOO=--+ __ t-"lnc~---+__--+__--t_'0c.,OOO""'-_+--_+--_+-'O"'.OOO=+-'O"'.OOO=+~~-~~~~~~~.-_-_-+f--.::O:.OOO::::~~~~:+_-~~--~:t~~~~~--+t-----"'O.OOO=-I-O-.OOE ... N~A':"+oo--+-:I~~-+-In--l 
. Ii :j.' 0.000 In 0.000 0.000 0.000 0.000 NA 0 

.ii:U 0.000 
,0,,:,: 0.000 

0- 0.000 tn 0.000 

In ~{, 
tnt ___ --t ______ -+ ____ -+-'Oc·OOO,=-t ____ -+-___ + ____ +O"'.OOO=_+ ____ __t----__+----_+----+--__ -f-____ -+ ___ -I_~N~A'---+I~~~/j-+____1 

a.9IE-07 C 

o 0.000 

o 0.000 _~ _________ + ___ -+...:0'-'.000=-+ __ -+ ___ -+ ____ + _____ j-____ --f _____ ~-0~.000~_+---_+----_+----_+-'O"'.OOO=_I __ ~N~A'--_+.::D~t-~~-~ 
o 

----~~~I---------+---~--_+----~--+_--~--~----~--_+----~--4---~--~----J----_+--+---f---f 

I--t=C",OIcu=kltIon==",,,,reao==dsh=eee=t'-.) ______ --+--=503=2::.8-+_+--"----1 '. 0.341 ----,....,-c-:c-+--+____1 ---t----t-==--t---+--+-_+==-+-c-:c:::-+-__ _+--_+--+--+---+--+--+-"'a.53E-O7 Icc2'-t---tOr=; 
Fluoranthene 206440 6800 "0, 0.000 Or ___ +_'0"'.000=_+--__1-- 0.000 0.000 -~ 0 
Pyrene 129000 5800 . 0 -='O.'=ooo=---t--t--o~r'-t----- --+--+"'o."'ooo=---+-==--+-----+- ---j---t-----,t--____1--____1--. NA ° 

", 

CUmulative Site Soli Risk (1) = 0.000 0.000 0.023 0.113 0.000 0.000 0.004 0.004 0.000 0.014 0.000 0.023 0.000 0.000 0.000 SE-06 
voe? -y indicates that the contamInant Is consk:t81'ed volatile. I 
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Pathways: Or = oral; De= Dermal; In = Inhalation; ? = not known. 

~--+- .. _-+=+-+ I I I I I -I I -r ------
I I T T I 

Tier 2 Industrial Scenario Risk Evaluation (1999 VersIon) I , ,. Path· Path· 
ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

~ '; ~:~;;:;, c~ 
M D M D 

., I r I r 
~;;",,~ s I C s I 

ConCeh s y I s y 

<rn;;kg) I I a I I y 

0 InduslrlalSRV .dtv •.•. sHeHQ n n WHOlE s n n 
Chemical CAS No. c (mg/kg) weight (1) g g AOREN BONE CY!BlD CNS/PNS EVE IMMUN KIDN UY/GI PROSTATE .EPRO RESI' SKIN SPUEN THYROID BODY ELCR(1I S g g 

(I) SIte Hazard Quoflent (HQ) = SIte Exposure Point Conc. x (SRV HQ ISIN). SIte ECR = SIte Exposure Point Concenlratlon x (SRV ECR/SRV). 

Individual chemical specific HQ !Ilould not exceed 0.2 (except where noted). curn.Jlative HI should not exceed 1 tor each target endpoint. 

Individual excess lifetime cancer risk as well as curn.Jlatlve excess lifetime cancer risk should not exceed 1 per l00,OCX) (l.e .. 1 E-S). 
(2) ADREN • adrenal; BONE; CV /BLD • cordlovoscular/blood system; CNS/PNS· central/perlplleral nervous system; EYE; IMMUN· Immune system; KIDN • kidney; UV /GI • liver/gastrointestinal system; 

PROST· prOOrate; REPRO· reproductive system (Ind. teratogenlc/developmental eHeets); REsp· respiratory system; SKIN - skin Irritation or other effects; SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I I I 
NOTE: Not Prot.cttv. 01 H~ Short-r.nn Expoaur. - SRV baled on ahort-t.rm wOfk., lC.narto (e."., COftitrucHon worker, utility wcxk .... landsc:aper •• tc.) Is 

algnlftcantty fower ",mt the Induafrkll work.r SRV p' ... nted h ..... I I I I I I 
(3) Class A - Known human carcinogen I I I I I 

Closs 8 - Probable human carCinogen (B 1 -limited evidence In humans; 82 - Inadequate evidence In humans but adequate In animals) 

Class C - Possible human carcinogen 

Closs D - Not Classlflable 
~ r-

NA - No EPA ClossIflcatlon Available. 
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NOTE:Based on UMITED mutHple pohtway exposure scenario (I.e., Incldentlal soil/dust Ingestion, demal contact and Inhakrtlon 01 outdoor dust and vapors). II 

munlple contaminants are prasent cumulaHve risk MUST be evaluated. ConcerN regarding ecological receptors, vapor migration, and ground or IUrface water 
-----1---~---~--~------r_-_+--r_-_+--+_-_+--+_----i-_+~~ 

Impacts must be evaluated by other methodt:. -----+_--+-----f-- ----- -- ----- --- -------+--_1'---_+_--f--
f---L----------------"---_+_-+-----+-'-_+--_+_ _+--1,----,
Pathways: Or = oral; De: Dermal; In = Inhalation; ? = not known. -- -,--- -----j--~---- ---f----_1----~--+_-_+---+---r_-_1------r__+__+__1 

1--'----------------'-----'---'----~---_+--_+__+_1-,----- --- --- ---
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

v 
o IndUlIrIaISRV 

Chemical CAS No. c (mg/kg) 

SIt8 
concen 
(mglkgj 

drj' 
Welglit , 

SHeHQ 
(1) 

Path

ways 

M D 

v 

n n 
II II ADREN BONE CVtBlD CNS/l'NS EYE 

NONCANCER TARGET ENDPOINTS (2) 

IMMUN KlDN LIV/GI PROSTATE .EPRO .ESP SKIN SPlEEN THYROID 

WHOU 

IOOY 

CANCER 

ELCR(I) 

C 

Path
ways 

M 0 

v 
a I 

n n 
I a a 

~'~nO~'~ga~m~cs~:~-----------1_---t_+----~ '. '; :----I--+~+_---+---+_--+_--~--~--~--~-~f_--+_--+_--+_--+_---+_--+_--.----+__+-~~ 
AhJmlnum 7429905 100000"'6370"; 0.013 ~: 0.013 0,013 NA NA 

t---+A.::n::ti:;;mo="""-------------~--'-74.::40360==-f-+----'.:;;1=00=--j los' --'O::..2°c1:.:0'--~-+.::0'-rt---+---+-0-.2-10-t-=="-+---+---+---+---1---+==-+---+---1---t---t--O:-.2:-:I-:CO-I-:-.cNc;;Ac:.,."-I-'NA:::":'~_+__1 

Arsenic 7440382 25 6.6, ~0;:: . .::.0.:.:18'--l-"'ln:..t-0::;r+ __ + ____ ~_.:.:18:...~--=-0.;::O:..:18-+--:-~--~---t----+---+_--t---t--'0.:.:,0:...18'--t---t----jr_ __ --/..c2=.64E-':-:':--06=. _ _t-'A-+--fOr"--j 
BarhJm 7440393 12500 . 327, _,O;::.",OO5=-+_+-"o"r ~ ___ + ___ 0--- 0.005 0.005 NA NA 

Or 
Cadmium 

Chromium VI 

Copper 

Iron 

Lead 

Manganese 

Mercury (Inorganic: elemental and mercuric dllorl 

Methyl Mercury 

7440439 

18540299 

7440508 
7439896 
7439921 

7439965 
7439976 
7487947 y 

22967926 

250 

425 
9000 

46000 

700 

5600 

22 

I_N.::Ic::k~~:.. _____________ _+~~~~~OU~~~S~-t--=3000==-~ 

Vanadium 

Volallle Organics 
1,1 - Old1loroethane 

1.2 - Dlchloroethylene (m~ed Isomers) 

Ethyl benzene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

Tetrachloroethylene (PeE) 

Toluene 

1.1.1 . Trichloroethane 

Trichloroethylene (ICE) 
Xylenes (~ed) 

Polyaromallc Hydrocarbons 
Benzo(a)pyrene equivalents (see BoP equlv. 

Calculation spreadsheeet) 

Fuoranthene 

Pyrena 

1314621 1340 

75343 y 55 

540590 y 22 

100114 y 200 

78933 
91203 28 

127184 Y 131 

108883 y 305 
71556 472 

79016 46 

1330207 y 248 

50328 
6800 

129000 5800 

.: 
5.3 0.004 Or 0.001 1.27E-08 II De In 

Or 
114 0.054 Or 2.68E-06 A De In 
1290,' 0.029 In Or 0.029 NA D 

275000 '~--:':.:.1:-::9=6_+-,I,,-n -/-"o,,-r \::-_:---'-:---:-:--L..--:----:-c!-:-:-:_L_---,-,_L. __ L.-:-:-::--L._--II--__ +_--+_--+_--+_--+_--+---- t-_..:.N::A-,--+.:;N
I

:.:A
2 

+__+__1 
<153 0.647 Or Based on bloocllead levels. HQ> 1 blood lead lev~s moy exceed 10 ugldl. NA 

20700 0.739 

0.19, ': 0.019 
iI 0.000 

';~ ..••• 0.009 

.u.9>1 0.005 
; ): " ;~ 

In 
Or 

In Not Protective of High 

In Or 

0.739 

0.019 
0.000 

0.019 Short-term Exposure 

0.000 

NA 

NA 
NA 

D 

D 

NA 
Or 

In Or ____ ~----_+-----+-----+----_+------+----_+----_+----~f_--~----~----~----~-----+-0=.009:::::._ .. .c9:...4=7=E_,-08=-+-,A'-t-De~FIn~ 

In Or NA D 

.~.:~~~:!::::r::::::::~~~:t~~~~~::~:.:.~~-:.-~:-oI-=-se-=-:-=-oI-on-ec-.:,f-c=-ttv-sat-e-=-~-=-;-t.:--=-1g+1Lh-,-~-=-Ic-=--at-,-I-e-e-t:",l.pot-=--E-:-=-: .... ~·-a_,l~r:~r-=-~-=-ee-=--p--rod-+L-uct---.-,-ln-=-IOi-=-~I.-=-.::;O-. .::;O-25~-=-~-=-~o-'::o-1:.:6-::.~~-=--=--=--=--=--=-t-=-0-=-.I-=-63-=--=-!-=--=--=--=--=-~-=--=--=--=--=--=-t-=--=--=--=--=-!-=--=--=--=--=-~-=--=--=--=--=-~11~~6~.ccl-:;~~~t-06~~~~~~~-=--=-~.::.In-:...--I_I 
~~;tfc...:0"'.0:.:1:..9-+--l---"n::+---+---+-'0:::,0:.:19'--+---+---~--r---f--~f---+_--+_0:::.0:.:1-,-9-+--_+--_+--_+-,0:::.0:.:19'--1---,-N::.A'--_+B2/;;iDm--f-~ 

1200>. 0.916 

':90H ': 0.125 
2«10 .: 1.1 02 

120 
580,: - 0.468 

Inl _______ -t-____ +-----~0~.9~16'--+_---_~-----f--'0~.9~16'--+-0::.9~1=6_i------+- _ _+-----+----_i------f------+-----_j-:..9:.:.1~6E.::.--'OS~+-C'-t---+In"--j 
In 0.125 0,125 0,125 0.125 NA D 

In ____ _+----_+,---_+-'I:.:,I=~:..-r-----~----~----~--'-1.~I~=:...+-----_+----_+-----+----_+-,--_+ ____ -t-_____ I_--=-N::A-'--+~D~--+_~ 
821 

2.6IE-OS C In 
In ____ f--_______ +_0:::.4~~=-+_----+_----+------+------+------~----~=0=.468~~----1_----1_------+_0=.468~_I--,~N~A~---f-'D~+--~-~ 

O~·--------1~+--r-----i-----r----+_--~----_+_----+_--~-----t------t-----+_--~-----t-----t__----r----
i;;',,· 
'If:' -' '-O-.ODD--+-+-o-r 

Or 

7.93E-06 12 Or 
0,000 , _____ +_----+-O=.ooo;::;::_+-'O:::.ooo;::;::_+------f------f----~f-----4f_--~----~-----.--.cN~A~~-=D r--r--

0.000 NA D 
'. 
o O.ODD 

: " 
CUmulative SHe SoIl RIsk (1) = O.ODD O.ODD 0.248 3.400 O.ODD 0.019 1.075 2.187 O.ODD 0.181 0.612 0.018 O.ODD O.ODD 0.706 lE-04 

VOC? - y Indlcales thai the contamlnonlls considered volatile. I 
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Pathways: Or ". oral: Oe= Dermal; In = Inhalation; ? = not known. I I 

-t--+-t-~-~t==-+-, 
I I I I 

I I I I I I +-r'-Tier 2 Industrial Scenario Risk Evaluatton (1999 Version) 
Palh- Path-

,', 
ways NONCANCEI! TARGET ENDPOINTS (2) ,.~~~ --r--'!-~ 
M D M D 

-. I r I r 
slie s I C s I 

COncen' s v I s v 

v 
(rilg/kg) I I a I I 

a InduslrlalSRV dry,>., SHeHQ n n WHOU s n n 
Chemical CASNa. c (mgtkg) weight, (1) 9 9 ADIlEN lONE CV/ILD eNS/PNS Ey!; IMMUN lelDN UV/GI PROSTATE REI'tIO IESP SkiN SPlEEN THYROIO eoDV ELCR(I) s 9 9 

(1) SIte Hazard Quotient (HQ) • SIte Exposure Point Conc, x (SIlV HQ /SIlV), SIte ECR = SIte Exposure Point Concentration x (SIlV ECR/SRV), 

IndMdual chemical specific HQ !tlould not exceed 0.2 (except where noted). cumulative HI should not exceed 1 for each target endpoint. 

Individual excess lifetime cancer risk os well as aurulatlve exceS5lltetime cancer risk should not exceed 1 per l00.(XX) (I.e .. 1 E-5). 

(2) ADREN - adrenat BONE; CV /BID - cardiovascular/blood system; CNS/PNS - central/peripheral nervous system; EYE; IMMUN - Imrrune system; KIDN ' kidney; UV /GI ' Ilver/gostrolntestlnal system; 

PROST - prostrate; REPRO - reproductive system (Ind, teratogenlc/develapmental effects); RESP , respiratory system; SKIN, skin irritation or other effect. SPLEEN; THYROID; --_.- --I--I--
WHOLE BODY -Increased mortality. decreased growth rate. etc. I 
NOTE: Not Protecttve of HIgh Short·"rm EJ:poIUNo - SlV baMd on ahort-term work., lCenarto (e.g., conitrucHon workef, uttllty WOfker, bKilcaper. etc.) II 

algnlflcm\tty "'wer ",m\ !he Induafrlal worker SRV pre .. nted here. I I 
(3) Class A - Known human carcinogen I I I 

Class B - Probable human carcinogen (B 1 - United evidence In humans; B2 • Inadequate evidence In humans but adequate In animals) 

Class C - Possible human carcinogen 

Class D - Not Classifiable 

NA - No EPA Classification Available. 
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NOTE:Based on UMrtED murtlple pahtway exposure lCenarto (I.e., Incfdentlal soil/dust IngesHon, delTTlal contact and Inhalation of outdoor dust and vapors). If ---_. -- --- -- ---- ---- ---- I--f---
multlpfe contaminants are present cumulative risk MUST be evaluated. Concems regarding ~oglcol receptors, vapor m~nd ground or anface water ____ 

-~ ---_. 
Impacts must be evalualed by other methods. c----- ----~----_. ._-I--
I~~+ __ -==-= -- f--'~ --- I-

Pathways: Or = oral; De=:= Der~1; In = Inhalation; ? = not known. 
-~ ---~-- --

I .. _--_. ------ ----------I---- ----_ .. _ ... 1--" --_. --- -- ---- -- -. -
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Path· Path· 

ways NONCANCER TARGET ENDPOINTS (2) CANCER --~~ 
M D M D 

I r I r 

SHe s I C I I 

Concan s v I I v 

v (mgtkg). I I a I I 

0 InduslTlaSRV dly sHeHQ n n WHOLE I n n 

Chemical CAS No. c (mg/kg) weight (1) a a ADR£N BONE CV/BlO CNS/PNS EYE IMMUN KIDN UV/GI PROSTAtE REPRO RESP SKIN _EN THYROID BODY HCRel) s a II 
Inorganlcs: 

Or ----- --.-- -- --- - ----- -- r--r--
AkJmlnum 7429905 100000 ·6830 0.014 In 0.014 0.014 NA NA 

2.3 . 
--_. 

Antimony 7440360 100 0.005 Or 0.005 0.005 NA NA 

Arsenic 7440382 25 11.4 0.032 In Or 0.032 0.032 0.032 4.56E-06 A Or 
' .. : .- -

Barium 7440393 12500 '306 0.005 Or 0.005 0.005 NA NA 
I--1----- . __ .-l-

Or 

Cadmium 7440439 250 0-" '....Q,QQO- -- ..«=>r ---- 0.000 O.OOE+OO Bl De In 
Or 

ChromumVl 18540299 425 22.6 0.011 Or S.32E-07 A De In 

7440508 9000 1900 0.042 
~ 

NA D Copper In Or 0.042 

Iron 7439896 46000 38100 0.166 In Or NA NA 

~ead 7439921 700 ·0 0.000 Or_ Based on blood lead levals. HQ > 1 blood load lavel. may excaad 10 r-- NA B2 
In 

Manganese 7439965 5600 5950 0.213 Or 0.213 NA 0 
7439976 

:< Mercury (Inorganic: elemental and mercuric dllorl 7487947 • 2 0.12 0.012 In Not Protective 01 High 0.012 0.012 ShoIf-lelTTl E:lCposure NA 0 

Methyl Mercury 22967926 22 il 
'-

0.000 In Or --- 0.000 0.000 NA NA 
Or 

Nickel various 3000 a 0.000 In Or 0.000 O.OOE+OO A De In --
7440622 

VanodkJm 1314621 1340 26.1 0.004 In Or NA 0 

VolaHie Organics ' :~: ... ~' 
1.1 - Dldlloroethane 75343 y 55 0- ... ~ 0.000 In 0.000 O.OOE+OO C In 

, i4'/1'11 -
1.2 - Dlchloroelhyiane (m~ed isomers) 540590 • 22 0.127 In 0.127 NA 0 

Ethyl benzene 100414 y 200 oV:" 0.000 In Based on esct. If > 1 Indicates potenHallor free product In JOII. NA 0 

Methyl ethyl ketone (2·butanone) 78933 y 4300 0',';'; 0.000 In Not Protective of High Short-telTTl Exposure 0.000 NA 0 

Naphthalene 91203 y 28 .u:;;. 0.008 In - 0.008 0.008 0.008 NA 0 ----
, " :., ~ B2/ 

Tetrachloroethylene (PCE) 127184 • 13/ ~: ,,' 
0.000 In 0.000 0.000 0.000 O.OOE+OO C In 

Toluene 108883 • 305 0 0.000 In 0.000 0.000 0.000 0.000 NA 0 

1.1.1 - Trichloroethane 71556 y 472 0 0.000 In O.~_ 0.000 NA 0 
B2/ 

,,-I--

Tnchloroethylene (TeE) 79016 • 46 96 f-- 2~ C r--~ 
Xylene, (.road) 1330207 • 248 2& 0.023 In 0.023 0.023 0.023 NA 0 

Polyaromaffc Hydrocarbons 0 -- r-Benzo(a)pyrene equivalents (see BoP equlv. I--

Calculation spreadsheeel) 50328 • . dO.7:· I.S2E-04 82 Or 

Flioranthene 206440 6BOO 160·.·· 0.005 Or 0.005 O~_ 0.005 NA 0 

Pyrene 129000 5BOO • 130 0.004 Or 0.004 
1--- r-----

NA 0 
1--I--

• 
1---- 1-- _._---

Cumulative SHe SoIl Risk (1) = 0.000 0.000 0.049 0.293 0.000 0.012 0.014 0.174 0.000 0.019 0.030 0.032 0.000 0.000 __ ~!J35 2E-04 

VOC? - V Indicates that the contaminant is considered volatile. I 
-- r' I--
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Pathways: Or = ora~ De: Dermal; In = Inhalation; ? = not known. ------+ J I I +-- I I 
~t-t= I I I I - - ---_. __ . I I 

Tier 21nduslrlal Scenario Risk Evaluation (1999 Version) 
Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

-.",.' M D M 0 
I r I r 

Site s I C s I 

cOnc:en s v I s v 

v (mQlkg) I I a I I 

a IndustrlalSRV diy. SHeHQ n n WHOlI s n n 
Chemical CAS No. c (mglkg) '_ighi (1) g g ADREN BONE CV/aLD CNStpNS EYE IMMUN .,ON LIV/G .. PROSTATE .EPRO .ESP SKIN SPUEN THYROID BODY ELCR(1) S g g 

(1) SIIe Hazard Quotlent (HQ) = SIIe Exposure Point Conc. x (SIlV HQ /SIlV). SIIe ECR = SIIe Exposure Point Concentration x (SRV ECR/SIlV). 
-~ ,--

Individual chemical specific HQ S10uld not exceed 0.2 (except where noted). currulatlve HI should not exceed 1 for each target endpoint. --
Individual excess lifetime cancer risk os well os currulatlve excess lifetime cancer risk should not exceed 1 per 100.(0) (I.e .. 1 E-5). 

(2) ADREN • adrenol; BONE; CV/BlD· cardiovascular/blood system; CNS/PNS· centrallpenpheral nervous sys1em; EYE; IMMUN • Immune system; KIDN - kldnev; UV /GI-Ilver/gastrolntestlnal system; 

PROST· prostrate; REPRO· reproductive system Ond. teratogenlc/develapmental effects); RESP • respiratory system; SKIN - skin I.natlon or other effect, SPLEEN; THYROID; 

WHOLE BODY - Increased mortality. decreased growth rate. etc. I 
NOTE: Nol Prot.cttve at HIgh Short·term Exposure - SRV bated on Ihort·tenn wOJker lCenario (e.g., conatrucHon worker, uttllty WOfker, lm\dIeaper, elc.) " 

IlgnIfIcantty lower than the Indulfrk:ll worker SlV pe .. nled here. I I I 
(3) Closs A - Known human carCinogen I I I 

Closs B - Probable human carcinogen (B 1 -limited evidence In humans: B2 - Inadequate evidence In humans but adequate In animals) 

Closs C - Possible human carcinogen 

Class D - Not Classifiable 

NA • No EPA Classification Available. 
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NOTE:Based on UMITED muttl~e pahtway exposure scenario (I.e., IncldentlallOtl/dusf IngesHon, dermal contact and inhalation of outdoof dust ancl_ vapors). If -.--j---+--t------ f---- . ---+-+-+-t 
mumpe contaminant. are present cumulative rLsk MUST be evaluated. Concema regarding ecological receptors, vapor migration, and ground or ••. n1~~~er ___ --If---+_--+--+---j---+_--+--+----+---+---j--- --_1--+'-1-

Impacts must be evaluated by othe, melhods. 1 -+---f-.- _ .. _ ~. __ +_--+-- ---.--+-'---+---f----t-- --t-----j----.- '-'--'-'~-+-I--J 
1 J ~. --~- ---- --f-------+-----+--+----

Pathways: Or = oral; De= Dermal; In = Inhalation;? = not known. ' ___ I~ __________ . __ f--------- t----- ----j---+_--+---t--- - -~ -- r--r---
1--1-I-----------LI-----'---1..----+--+---+--1--I--- ----r-------- --.. - ... -- -- -------- --1----- ---.-- ---
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

v 
o IndustrtatSRV 

Chemical CAS No. c (mglkg) 

lnorganlcs: 

Sit •. 
Concan 
(mgtkg) 

dry 
weight 

Palh
ways 

M 0 

I 

v 
I 

SHeHQ n n 
(1) g g 

0, 

ADReN lONE CV/BLD CNS/PNS EYE 

NONCANCER TAIIGET ENDPOINTS (2) 

IMMUN KIDN LlVIGI PROSTATE REPRO RESP SKIN SPlEEN THYROID 

WHOlE 

BODY 

CANCER 

ELCO (1) 

C 

PaIh
ways 

M 0 

I 

v 
a I 

n n 
• g g 

AlImlnum 7429905 100000 ~ In 0.009 0.009 NA NA 0.009 

Antimony 7440360 100 .' ~.3 : . '--,O",.OO5='--f-+O=' 1 ___ +_--+"'0 . .::005=-+--+---+'----l- __ + __ -+ ___ +_--+--+---+---+---l'--"'O:=.OO5=--I-:-~N=Ac'_=_,__j-'-NA"_'_j-+__I 
j-+A=""=nl:::c ______________ +7:..4403=:::8:::2++-......:2::5-__t .'9.A.~,,'--'0:'.02=6:__t__"I"'+-=0-'-'+_--+---+.=0-=.0=26'--t--'0~.0=26"--+_--+--+-,-_-+ __ _1---+-::--:-:-+---+-0"'.0"'2=6_1---j---+_--+--=3".7:':6i:7-.=06-=-r"'+-+-0,,'-I 

Bor'<Jm 7440393 12500, 197 ... --,O",.OO3='--f-'-+O:::.' 1 ___ +_--+--+-_-+---+---l--=0:=.003=-+---+---+",0 . .::003=-+---+---+---l---j-__ ~_......:N:.::A-=-_I-'NA.::.. forI-

:, o i·· .:. 0.000 0, 0.000 O.OOE+OO 81 De In CadmkJm 74<10439 

Ch,omkJm VI 185<10299 
Coppe, 7440508 
I,on 7439896 
Lead 7439921 

Manganese 7439965 
7439976 

Mercury (inorganic: --..enlal and mercuric dllo!l 7487947 y 

Methyl Me,cury 22967926 

Nickel 

Vanadium 

Volahle OrganIcs 
1.1 - Dldlloroethane 

1.2 -Dldllo!oethylene (m~ed Isomers) 

Ethyl benzene 
Methyl ethyl kelone (2-bulanone) 
Naphthalene 

Tel,odllo,oethylene (PeE) 

TohJene 

1.1.1 - Trlchloroethane 

various 
7440622 
1314621 

75343 

540590 y 

100414 y 

78933 
91203 y 

127184 y 

108883 y 

71556 

250 

425 

9000 

700 

22 

3000 

1340 

55 

22 

200 

28 

131 
305 

472 

· .... ~ 
12.8 0.006 0, --f---If---I---I---I----/-.-- 3.01E-07 " De In 

, 43.1 .T' 0.001 In 0, 0.001 NA D 
12300:' 0.053 In 0, NA NA 
'.' 0 . '."' 0.000 0, Bosed on blood lead levels. HQ > 1 blood Ieod levels may exceed 10 ug/dl. NA 82 

i~ }}:-: -,O::.056='--t--t--=~::..' t-----'---..L---t--'0".056=-t----I---1----'----+----/1--.-t---+---+--+--_+---f __ N=A'---t-..:D-+_t--I 

· 0'. ,,' 0.000 
Od';: '; 0.000 

0 .... , 0.000 

In Not Protective or High 
In Or 

In Or 

0.000 
0.000 

0.000 Shod-term Exposure 
0.000 

0.000 

NA 
NA 

D 

NA 
~ 

O.OOE+OO " De In 

24.6." • ......:0"'.004-=--+=1"+0""-1---1--/---1.--+--+--+----1--/---1--+-.--+--+--+--+----I ___ t-__ .t_--'-N=A-=---+-=D+--I-t 

.:/r;1~~l-~-~~:~:~-t--t-':~:.cll=-Ba--se---:d-on-'=C-sot-.-.-I~I.->:I,-Ind-::-1c-at:-e..l.-poI-.--entI_::_a:-IIoL,-:~-ee-p-roducIL--:-:-ln-soI.-JI.-o.-ooo-+..:o".ooo=-+---+---+ __ +--_+---+----/I---l-O-.OOE-'-~::~.;.+OO-+c=-~-I-: 
· 0 '3):::, 0.000 In rI~ctlYe 01 High Short-term Exposu,e 0.000 _-:N:oAc----I_D::. 1--1-

·:O:~/..' _-=0:::.000=_1_-11-,1::.:." __ ~_. __ .~ ____ +_--+_--+_--+_--+----+--+.:::o.:::ooo=-+--+---+--+-o"'.ooo=--l--=N.::A-=---/-i:D;..t-+---l 
~.' , BU 

ti.['·_ -:0,,:.000=-+-_1-=1"-11_ 0.000 0.000 0.000 O.OOE+OO C In 

o --=o:::.ooo=_1_-I,-,I:::n _. _______ + __ 0:,.000=-+ __ -+ __ -t-,0".000=-+-'00'.000=-+ ___ 1-__ 1--"0:::'000=-+--+--+----t----1--~ ~ 1-1-
'0:'.:"' 0.000 In 0.000 0.000 NA D 

'." -- .---- BU 

Trlchlo!oethylene (TCE) 79016 46 I. 0,+ --::=~+--+-.--.t----t-----__ . __ --/ __ -+ __ ---1---+--+----/---+--:--:-:-:---I-.---+---+---+-.---:-:--i O.OOE+OO C In 
j--t-x~ylc.en-=e"'s=(mx=ed)=~='-----------+-1:-:3-:-3020-'-'-'=-7+y+----,:2-=48:----t '0;. ---,0:.::.000=-1 __ . .!!!... _______ -+ ___ 1-'0=.000.:::::-+ __ _1----j---+---+---1-~---+-0:-:.000=_1----j---+_ __ +",0.,,000:::.. ~~ ~ 1-1-
PalyaromaHc Hydrocolbons '0 .;', 

Benzo(a)py,ene equivalents (see BoP equiv. y' -- - -.-. 1-1-

1_-+'C:;a"Icu=latI::.:on=sp='eodsh==eee=t"-) _______ +-..:503=2:::8_1-f---"-.--+ .0.759 1.9OE-06 82 ~ 
FkJO!anihene 206MO 6800 .0 0.000 0, 0.000 0.000 0.000 . __ ~ ~'_I-

Pyrene 129000 6800 '., :? .' d:--=o:.::.ooo===-J_+'o::.', ___ +-___ +-__ + ___ t-__ +--__ +--"o".OOO=+ __ + ___ -J ___ --1 __ --I _._+ __ +--+--. _.11~ ..!l. 1-1-

f-'--t-_____________ ..L __ -L-I-'c::u~~~lmw~e~SltTe~~~I~R=ISk~(1~)-==-+_I_+-0"'.000~_r=0.-=OCO~-t-0-=.m~I-+-=0"'.~-=-1+0=.=ooo~+-0~.000~_1_=O.=003=-t_0=.OO~I-+~O~.ooo 
VOC? - Y Indicates that the contamlnan11s considered volatile. 

0.012 0.000 0.026 0.000 0.000 0.005 6E-~ _ 1--1-
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Pathways: Or = 01'01; De: D~r:'!'?~.!n. = Inhalation; ? =- not known. I I -t-- I -- J I I I 
I I -t- .1 I I I I I -_ .. 

Tier 2 Industrial Scenarla Risk Evaluaflon (1999 Version) 
Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 

I , I , 
SHe s I C s I 

Concen; s v I I V 

v (rng/kg) I I a I I 

a Ind ... IJIaISRV dry SlIeHQ n n WHOU s n n 

Chemical CASNa. c (mg/kg) _Ighl (1) g g ADREN BONE CV/BLD eNS/PHS EVE IMMUN lOON LIV/GI PROSTATE REPRO RESP SKIN SPLEEN THYROID BODY ELCR(I) S g g 
(I) Sile Hazard QJatlent (HQ) = S~e Exposure Point Conc. x (SRV HQ ISRV). Sile ECR = Sile Exposure Point Concentration x (SRV ECR/SRV). 

Individual chemcol specific HQ should not exceed 0.2 (except where noted). cumulative HI shoold not exceed 1 tor eodl target endpoint. 

IndMdual excess lifetime cancer risk os well os curnJlatlve excess lifetime cancer risk should not exceed 1 per l00.1lXl (i.e .. 1 E.05). 

(2) ADREN· adrenal; BONE; CV/BlD· cordlovosculoi/blood system; CNS/PNS· central/peripheral nervoussystem; EYE; IMMUN ·lmroone system; KIDN· kidney; UV/GI· liver/gastrointestinal system; --
PROST· proslrate; REPRO· reproductive system (Ind. teratogenic/developmental effects); RESP • respiratory system; SKIN • 5I<ln Irritation or other eftect~ SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I I 
NOTE: Nol Prot.cttv. of Hfgh Short-lerm Expoaur. - SlV baled on ahort-t.nn work.r lCenc.Io ( •. g., eonmucllon worker, ufliity worker, landscaper, .'e.)" 
.Ignlftcantty lower ",an 1M industrial work.r SlV p ... nt.cl here. I 

(3) Closs A . Known human carcinogen I I 
Closs 8 - Probable human carcinogen (81 - IIrrVted evidence In humans; 82 - Inadequate evidence In humans but adequate In. animals) 

Closs C - Possible human carcinogen 

Closs D • Nat Classifloble 

NA - No EPA Classification Available. 
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NOTE:Based on UMITED muttlple pahtwoy exposure lCenano (I.e .• lnddenHai soil/dust ingestion. dennol contact and Inhala~ of outdoor dust and vapors). If 
-.--.-~-

mulHps contaminants are present cumulative rtsk MUST be evaluated. Concerns regarding ecological receptors, vapor migration, and g~~ .?~ ;'~~~ --
Impact. must be evaluated by """'r method.. ________ r---- --- -~ -- - r--
kL-- 1-1----1----_ ... ---1------- ------1--'--r--1----r--- r----t----~- --- -~-.- -- I--I--
Pathways: Or = oral; De= Dermal; In = Inhalation: ? = not known. ---- --r----- ----r· 1------ ----- --1---- r--

---1--- -_ ... .- ---- - I--
Tier 21nduslrial Scenario Risk EvaluaHon (1999 Version) 

Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M 0 M 0 

I r I r 
site" s I C s I 

~n· s v I s v 

v (~kg) I I a I I 

0 Industrial SRV ,;~ .. sHeHQ n n WHOlI I n n 

Chemical CAS No. c (mg/kg) weight, (1) 9 9 ADREN BONE CV/OlD CNS/PN$ EYE IMMUN KIDN LIVIGI PROSTATE 'EPRO .ESP SKIN SPlEEN THYROID BODY ELCR,t) I g g 

Inorganlcs: ;';", 

Or 

AlImrnum 7429905 100000 '" 
3960 0.008 In 0.008 0.008 NA NA 

Antimony 7440360 100 .0 . ~ 0.000 Or 0.000 0.000 NA NA 

Arsenic . 7440382 25 3 0.008 In Or 0.008 0.008 0.008 1.20E-06 A Or 

Barium 7440393 12500 0 0.000 Or 0.000 0.000 NA __ ~A 
'or I--

Cadmium 7440439 250 .j ) 0.000 Or 0.000 O.ooE+OO Bl Deln ._-- -
Or 

Chromium Vi 18540299 425 7.8 <~ 0.004 Or 1.84E-07 A De In 

Copper 7440508 9000 i i:5~ 0.000 In Or 
i~ 

0.000 NA 0 

Iron 7439896 46000 9916 0.043 In Or NA NA 

Lead 7439921 700 0; " '~1 0.000 Or Basad on blood lead levels. HQ > 1 blood lead levels may exceed 10 ug/d1. NA 82 
In 

Manganese 7439965 5600 . 747 0.027 Or 0.027 NA 0 
7439976 

Mercury (Inorganic: elemental and mercuric chlcflc 7487947 Y 2 .0 0.000 In Not ProlecHve 01 High 0.000 0.000 Short·term Exposure NA 0 

Methyl Mercury 22967926 22 O' , . ~ 0.000 In Or 0.000 0.000 NA NA 
Or 

Nickel various 3000 0;000 In Or 0.000 0.00E+00 A De In -
7440622 

Vanadum 1314621 1340 iI 0.000 In Or NA 0 

Vo/affle Organics .... 
1, I - Dlchloroethone 75343 y 55 :;;'; .. , 0.000 In 0.000 O.OOE+OO C In 

1,2 - Dlchloroethylene (mb<ed lsomers) 540590 y 22 0.000 In 0.000 NA 0 

Ethyl benzene 100414 y 200 

:~::~;~ 
0.000 In Based on Csot. It> 1 IncUc::ates potentlat lor free product In soil. NA 0 

Methyl ethyl ketone (2-butanone) 78933 y 4300 0.000 In Not Protective 01 High Short·teRn Exposure 0.000 NA 0 

Naphthalene 91203 y 28 0.000 In 0.000 0.000 0.000 NA 0 

.' B2/ 

T etrachloroethytene (PeE) 127184 y 131 0.000 In 0.000 0.000 0.000 0.00E+00 _C In 

Toluene 108883 y 305 0.000 In 0.000 0.000 0.000 0.000 NA 0 

1.1.1 - Trichloroethane 71556 y 472 0.000 In 0.000 0.000 NA 0 
B2/ 

Trichloroethylene (T.cE) 79016 y 46 ._--r-' 0.00E+00 c In 

Xylene, (mixed) 1330207 y 248 0.000 In 0.000 0.000 0.000 NA 0 

Po/yaromaffc Hydrocarbons 
-1-----

._--- ---
Benzo(a)pyrene equivalents (see BoP equlv. 

Calculation spreodsheeet) 50328 • OA' . t.00E-06 B2 - ~ 
Fluoronthene 206440 6800 "0' :'.': 0.000 Or 0.000 0.000 0.000 NA 0 

Pyrene 129000 5600 0 0.000 Or 0.000 NA 0 
; .... : ,', -

CUrnJlallve SHe SoIl Risk (1) = 0.000 0.000 0.008 0.043 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.008 0.000 0.000 0.000 2E-06 

VOC? - V Indicates that the contamInant Is considered volatile. I 
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Paftlways: Or = oral; De:: Dermal; In = Inhalation; ? = not ImO'Wl'l. --+ I +-----t-- I I I 
I I I 

Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 
Path- Path-
way. NONCANCER TARGET ENDPOINTS (2) _c:AN~ --- ~~ 
M D M D 

I r I r 
SH~ • I C • I 

CCinc:en 
, 

• v I • v 

v 
(rilgtkg) I I a I I 

a IndustTlal SRV "C!ri. SIIeHQ n n WHOlE • n n 
Chemical CASNa. c (mgIkg) Weight (I) 9 9 ADREN BONE cv(WJ CNStpNS M IMMUN KIDN UV/GI PROSTATE IEPI!O IESP SKIN SPLEEN IlMIOID BODY ELCI(I) • 9 9 

(I) SIte Hazard Quollenl (HQ) • SIte Exposure Polm Cone. x (SI1V HQ ISRV). Sne ECR = Sne Exposure Poln! Coneenlratlon x (SRV ECRISRV). 

Individual chemcal specific HQ .!tIould not exceed 0.2 (except \tAlere noted). cumulative HI should not exceed 1 tor each target endpoint. 

Individual excess lifetime cancer risk as well as curTlJlatlve excess lifetime cancer risk should not exceed 1 per lOO.OlJ (I.e .• 1 E-5). --
(2) ADREN - odrenal; BONE; CV IBLD • cordlovOSCUlarlb1ood system; CNSIPNS • eenMllperlpheral nervous system; EYE; IMMUN - Immune system; KION • kidney; UV IGI • Ilverlgastrolnlestlnol system; 

PROST - prostrate; REPRO - reproducttve system (Ind. teratogenic/developmental effects); RESP - respiratory system SKIN - skin Irritation or other effects; SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I I --I---
NO~: Nol ProtecHve ~ High Short-tenn ExpcMUre - SV baled on ahart-term WOlke, acenmto (e.g., construcHon worker, uftUty WOlkei', landscaper, ele.) .. 

.",nlflcantty lower than the Indulhfal WOlkei' $IV pre .. nled h ..... I I -f--
(3) Class A - Known human carcinogen I I I 

Class B - Proooble human carcinogen (B 1 - limited evidence In humans; 82 -Inadequate evidence In humans but adequate In animals) 

Class C - Possible human carcinogen 

Class 0 - Not Classifiable 

NA· No EPA ClassIfleatlon Available. 
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NOTE:Based on UMIl'ED muttlple pahtway exposure scenario (I.e., IncldenHoi soil/dust Ingestion. dermar contact and Inhakrl~ 01 outdoor dust and !~tJ!""'-__ ---- -_ .. _--- --~~~- -f-- ---
mutHpie contaminant. ora present curTHJtotive rtsk MUST be evaluated. Concerns regarding ecoIoglcat receptors. vapor m~!atlon, and ground or sul1ace ~ .-
Impacts must be evaluated by other methods. - ~- ------_ .. --_. 

I -- ----- -- ~---- ----- --- ---- ---- - o-r--
~9YS: Or = oral; De= Dermal: In = Inhalation: ? = nS>T~' 

r-----~ r---~-'- --~ f--- .. - 1----r----- --- --- ----
~---. --- ---- ---~~ -- r-------- C--r--

Tier 2 Industrial Scenario Risk EvaluaHon (1999 Version) 
Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways --
M D M D 

I r I r 
SHe s I C I I 

eoncen s Y I I Y 

Y 
(mgtkg) I I a I I 

0 IndustrlalSRV dry sHeHQ n n WHOU I n n 
Chemical CAS No. c (mg/kg) weight (1) g 9 ADREN BONE CV/BlD eNS/PNS EYE IMMUN KIDN LOY/GI PROSTATE REPRO RESP SKIN SPlEEN THYROID BODY ELCR(I) I -g g 

Inorganic.: 
Or 

Aluminum 7429905 100000 5.t2O .- 0.011 In 0.011 0.011 NA NA 

Antimony 7440360 100 0 0.000 Or 0.001 0.001 NA NA 

Arsenic 7440382 25 6. 0.017 In Or 0.017 0.017 0.017 2.4OE-06 A Or 

Barium 7440393 12500 129 0.002 Or 0.002 0.002 NA NA 
Or 

Cadmum 7440439 250 4.3 0.003 Or 0.003 f--
I.03E-08 11 De In ----

Or 

Chromium VI 18540299 425 <13.2 0.020 Or I.02E-06 A De In 

Copper 7440508 9000 937 . 0.021 In Or 0.021 NA D 

Iron 7439896 46000 30.100 0.131 In Or NA NA 

~eod 7439921 700 '0 0.000 Or Based on blood lead levels. HQ > 1 blood lead levEtts may exceed 10 ug/dl. NA 12 
In 

Manganese 7439965 5600 1960 , 0.070 Or 0.070 NA D 
7439976 

Mercury (Inorganic: elemental and mercuric dllon 7487947 y 2 0 0.000 In Not Protective 01 High 0.001 0.001 Short-tenn Exposure NA D 

Methyl Mercury 22967926 22 '0 0.000 In Or 0.001 0.001 NA NA , Or 

Nickel various 3000 0 0.000 In Or ~- O.OOE+OO A De In 
7440622 

Vanadium 1314621 1340 21.4 :,:' 0.003 In Or NA D 

Vo/ame Organic. ~-

1.1 - Dlchloroethane 75343 y 55 iI 0.000 In 0.001 O.OOE+OO C In 

1.2 - Dlchloroethylene (mixed Isomers) 540590 y 22 0:> 0.000 In 0.001 NA D 

Ethyl benzene 100414 y 200 ·:Or;.: 0.000 In Based on Csat. It> 1 indicates potential for free product In soil. NA D 

Methyl ethyl ketone (2-butanooe) 78933 y 
, 

<1300 '0:,-. 0.000 In Not Protective or High Short-tenn Exposure 0.001 NA D 

Naphthalene 91203 y 28 0', 
;'. 0.000 In 0.001 0.001 0.001 NA D 

: I ;~.: 
12/ 

iI'-' : 
Tetradlloroethylene (PeE) 127184 Y 131 0.000 In 0O<XJ_ 0.001 0.001 O.OOE+OO C In 

Toluene 108883 y 305 o ;:~;'. 0.000 In 0.001 0.001 0.001 0.001 NA D 

1.1.1 - Trichloroethane 71556 y 472 '0 0.000 In 0.001 0.001 NA D 
82/ 

Tnchloroethylene (TCE) 79016 Y 46 0';. O.OOE+OO C In 

Xylenes (-eel) 1330207 Y 241 0 0.000 In 0.001 0.001 0001 NA D --
Polyaromalfc Hydrocatbof15 0 

Benzo(a)pyrene equivalents (see BoP equlv. 

Calculation spreodsheeet) 50328 4 '\.59 3.98E-06 12 Of -
Fluoranthene 2IJ644O 6100 .; . : ':' 0.000 Or 0.001 0.001 0.001 NA D 

Pyrena 129000 5800 ;0: 0.000 Or 0.001 NA D -

Cumulaltve SHe SoIl Risk (1) = 0.000 0.000 0.017 0.098 0.000 0.000 0.006 0.021 0.000 0.013 0.000 0.017 0.000 0.000 0.000 7E-06 
VOC? - V Indicates that the contaminant Is considered volatile. I 
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Pathways: Or = oral; De= Dermal; In = Inhalation; ? = not known. ___ J 
·~t=~+~+ 

I I I I -
I I I J I I 

Tier 2 Industrial Scenario Risk EvaluaHon (1999 Version) 
Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER ~~ ---_.- ._-

,<::.~";: 
M D M D 
I r I r 

SHe s I C I I 
~n' s v I s v 

v (m9Ikg) , I I a I I 

0 Industrial SRV drf.' SlteHQ n n WHOI.E s n n 
Chemical CAS No. C (rngtkg) weight' (1) a a ADREN BON!; CV!BlO eNS/PHS EVE IMMUN ICIDN LIVIGI PROSTATE REPRO RESP SKIN SPlEEN THYROID BODY ELCR(I) S g g 

(I) SIIe Hazard Quotient (HQ) = SIIe Exp=re Point Conc, x (SRV HQ ISRV), SIIe ECR = SIIe Exp=re Point Concentration x (SIN ECR/SRV), 

IndMduol cherncal specific HQ should not exceed 0.2 (except YAlere noted). cumulative HI should not exceed 1 tor each target endpoInt. -
Individual excess lifetIme cancer rlsk os welt os currulatlve excess lifetime cancer risk should not exceed 1 per 1 OO.COJ (I.e .• 1 E-5). 

(2) ADREN - adrenat BONE; CV/BLD - cardlOlloscular/blaod system; CNS/PNS- cenhal/perlpneral nervous system; EVE; IMMUN -Immune system; KIDN - kidney; UV/GI·liver/gamalniestlnal system; 

PROST - prostrate; REPRO - reproductive system (lnd, teratogenic/developmental effects); RESP - respiratory system; SKIN - skin Irrttatlon ar other effect~ SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rote. etc. I I I 
NOTE: Nat Prot.ctlv. of High Short-term EJepo4Uf.· SRV baled on Ihoft·t.rm workeflCenario ( •. " .• construction wOIk.', uHltty wOf'ker.landscaper, .Ie.)" 

IIgnIfk:m1t1y ~r 1hm1 the Indultrtal work., SRV pr ... nt.d h .... I I I I I I --
(3) Closs A - Known human carcInogen I I -

Class B - Probable human carcInogen (81 -limited evIdence In humans.: 82 -Inadequate evidence In humans but adequate In anImals) 

Closs C - Possible human carcInogen 

Class D - Not Classifiable 

NA - No EPA Classification Available, 
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NOlt:8ased on UMlltD muiliple pahlway exposure scenario g.e"lncldanilel soIlldust Ingesllon, dannel conloe! and Inhoiollon 01 ouIdoor dusl and vapors). II _____ .. +---t---j-----I-----+---4---jl---I-----j---+-- __ ~ ___ .~_ 
multlpte contaminants are present cumulative risk MUST be evaluated. Conca"" I8gCIrdlng eco4oglcal receptors, vapor migration, and ground O! surfaC?e w~er __ 

Impacts must be evaluated by other method>. ------ - ----- ----_+--_t_---j---- 4------1,----+---!----+----+------1-----
---------- f-.----j~~_t----- ----+---I---_+----j--+-----j--+----- ---~- ·-t--4---l 

PoIhways: Or = "'01; De= Dermal; In = Inhalation;? = not known. -1----1------ _________ --t----j-----j---t_---- I----- ___ ~ ___ _+---I---- ,--_ 

l. _______________ "--__ --'---'-____ --+ __ --+ _____ ---j---t--- ---- -------- ------ ----- ----- ---- f--- ~--- -- . --- ---- - ~-
Tier 21ndustrlal Scenario Risk Evaluation (1999 Version) 

v 
o Industrial SIlV 

Chemical CAS No. c (mglkg) 

lnorganlcs: 

Aluminum 7429905 lOOO1lO 

Antimony 7440360 100 

Arsenic 7440382 25 
Barium 7440393 12500 

r--~admu~------------------------+~~=4043==~9+_+--~2=~~--4 

Chromium VI 18540299 425 

Copper 744QS08 9000 
Iron 7439896 
lead 7439921 700 

siie" 
Concen 
(mg!kg)' 

dry" 
weight, 

. .i6ZJ 
o 

3.5 

Path-

___ ~w~ay~S-r--r_-_,--~---r--,_~N~O~NTC=A~N~CE~RrT~A=RG~ET~E~N~D~PO~IN~~~(2~)-,_--,_-_,--_,--_r--__ i~C=A~NCER 
M 0 

SHeHQ 
(1) 

I , 

s I 
s v 
I I 
n n 

9 9 

Or 

AOREN BONE CV/BLD eNS/PNS EYE IMMUN .,DN UV/GI PROSTATE REPRO RE .. SKIN SP\£EN THYROID 

WHOLE 

BODy ELCR(I) 

Path

ways 

M D 
I , 

C • I 
I • V 

a I I 
• n n 
• g g 

0.009 0.009 In NA NA 0.009 
0.000 Or 0.000 0.000 NA NA 
0.010 In Or 0.010 0.010 0.010 1.4DE-06 A Or 

o ,~O~.OOO~_t_~o~rt_-__+--_t_--_+_---_+_----_+_----_+_~O.~ooo=-+--+----_+~O~.ooo~_+-----+-----+ ____ _t_----_+_--~---~N~A---t-NA~.O--,+-; 

0.000 Or 0.000 O.OOE+DO 11 De In 
0, 

24.3 0.013 0, 6.66E-07 A De In 

.176. 0.004 In Or 0.004 NA D 

1.sOo. >' 0.063 In Or NA NA 

0.· 0.000 Or Based on blood lead levels. HQ > t blood lead levels may exceed 10 ugJdl. NA 12 

t---+M~a=n~g~a~ne~s~e ______________________ ~~~~~:~~~6~-t---~~~---1 'o M7 .. ~0~.0~1~4~t___t_=0~rt__----~----~----_f_~0.~0~14c-t__----+_----_t_-----L----_+------+_--__ _+_----.-t------+----__t----~~----I---~N~A~~~D~~~~ 

I-_FM",e",rc;::u",'Y"("Ino<g",,,,' ",a"nlc",::..oe",Ieme=",n",la,,-1 "and=mer=",CU""",c"ch=lo:::oq.ric...:7,,,4:::87:,:9.::4:...7 -jy'--1f---...:2=:----I '. 0: ,.- 0.000 
'12967926 22 ., _'of '.'" 0.000 

Methyl Mercury ~ :r'~'<:' 

Nickel 

Tetrachloroethylene (PeE) 

TokJene 

1.1.1 - Trichloroethane 

TrlchlOfoethylene (TCE) 
Xylenes (mixed) 

PO/yOlDtno/lc Hydrocatbons 

various 
7440622 
1314621 

127184 y 
108883 y 

71556 Y 

79016 Y 
1330207 y 

3000 :,:~ 0.000 

131 

305 

~72 

248 0.000 

In Not ProtecHve at High 0.000 0.000 Shott·tenn Exposure NA D 

In ~o=r_~------t------~----_+-O~.~OOO=-~-----_+----_+----~------t__----_+...:O=.ooo~__t----~~----t__----+_----_t_-----,--~N~A~--t~NA~.Or~--~ 

In 0, 0.000 O.DDE+OO A De In 

In Or NA D 

In 

In 0.000 0.000 0.000 NA D 

Benzo(o)pyrene equivalents (see BoP equtv. 

Calcuiollon spreadsheeet) ~28 ~.15.. 1.0000-OS 12 Or 
FkJoranthene 

Pyrene 

206440 

129000 5800 
. 00 .•... ";--:00~·.OOOOOO=--+--I-°::.;r+-__ --t---1-"'O'""OOO~+---I--__ -+----+-'O""OOO""-+,,o.,,000"'-+----+----+----1----+----+--_+_----1 NA D 

Or 0.000 __ ~ 1) __ _ 

f-+=c-:c-:-:--::--,--::--,-___ --,---c-,-----:-L-,--,--,-L-+'CU=mu=laIIv=e=-=SHTe'-'SO=II-"R""S;k~(l"_).::=_+_1r__+'0"'.000=+.::0.~000=-+0::.0::.;1-=0-+..::0::::.033=+=0.,,000""-+'0::.000=-+.::0"'.000=+0"'.004=-+...:0",.000=-1...:0"",.009 0.000 0.010 0.000 0.000 0.000 
VOC? . Y Indicates thot the contaminant Is consld9fed volatile. I 

IE-OS -----
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Pathways: Or = ora~ De: Dermal; In = Inhalat1on: ? = not known. I ---t---t-- I I I_ I I I I 

I I I. I I --i- I I 
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Palh- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 

.: SHe' I I I I 

S I C I I 
eonceri s v I I V 

v (rng/kg) I I a I I 

0 Industrial SIIV diy SHeHQ n n WHOlE I n n 
Chemical CAS No. c (mg/kg) welghi (1) g g AOREN BONE CV/BlD CNSJPNS EYE IMMUN KIDN LIV/GI PROSTATE REPRO RE .. SKIN SPlEEN IHVIOID BODY ELCR(I) I g g 

(I) SIte Hazard Q.Jotlenl (HQ) = SIte Exp09.Jre Point Conc. x (';IN HQ I';IN). SIte ECR = SIte Exposure Point Concentrollon x (SIN ECRISRV)_ 

Individual dlemlcol specific HQ should not exceed 0.2 (except lM1ere noted), cumulative HI should not exceed 1 tor each target endpoInt. 

Individual excess lifetime cancer risk as well os cum;latlve excess lifetime cancer risk should not exceed 1 per 100,(XX) (i.e., 1 E-5). I 
(2) ADREN - adrenal; BONE; CV/BLD - cordlovascularlblood system; CNS/PNS - cennal/perlpheral nervoussystem; EYE; IMMUN -Immune system; KIDN - kidney; UV/GI-Ilver/gasl!olnlestlnal system; 

PROST - prostrole; REPRO - reproductive system Ond. terologenlc/develapmental effects); RESP - resplrolory system; SKlN - sldn '"HoIlon or olher effects SPlEEN; THYROID; 

WHOLE BODY -Increased mortalHy. decreased growth rate, etc. I I 
NOTE: Not Pror.cttve 01 HIgh Short-t.nn ExpoMll'e - SlV baMd on Ihoff-terrn WOfk .. ac.ncwlo (e.g., COI'IItrucHon worker, utHtty work .... landlcaper. etc.) It 

'Ignl'lccl'dty lower thm11he InduIMaI worker SlV pt"e .. nt.d h ..... I I 
(3) Closs A - Known human carcinogen I I 

Class B - Probable human carcinogen (81 -lImtted evidence In humans: B2 -Inadequate evidence In humans but adequate In. animals) 

CklSS C - PossIble human carcinogen 

Class D - Nol Classifiable 

NA - No EPA C~catlon Available. 
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NOTE:80sed on UMITED muftiple pohtwov exposure scenarlo (I.e., Inddentlat lOll/dust Ingestton, dennat contact and inhalation of outdoor dust and vapors). H -- -r-- ----
mutttple contaminants ora present cumulaHve risk MUST be evaluated. ConcerN regarcHng ecoIogk:ol receptors. vapor mlgraHon. and ground or antace wO!er 

Impacts must be evaluated by other methodl. ._---~ ---- -- -- --I--I--
-- --_. :---- ----- ------- f------ -

Pathways: Or = oral; De= Dermal; In = Inhalation; ? = not known. -- ---- -_.-f--- 1---
I ------ ._-----1----

Tier 2 Industrial Scenario Risk EvaluaHon (1999 Version) 
Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) _.f~~ ways 

M D M D 
.' 

I I 
slIii':' 

r r 

s I C • I 

eoncen s v I • v 

v 
(rng/kg) , I I a I I 

0 Industrial SRV .'dry . S"eHQ n n WHOI£ • n n 

Chemical CAS No. c (mglkg) . weight (I) g g ADREN BONE CV/&D CNStpNS EYE IMMUN KIDN LIV/GI PIIOSIATE .EPIIO .ESP SKIN SPtEEN THYIIOID BODY ELeR (I) s g g 
Inorgan/cs: - --- I--I--'-' .... Or 

Aluminum 7429905 100000 59:10 0.012 In 0.012 0.012 NA HI. 

Antimony 7440360 100 .0, :' 0.000 Or 0.000 0.000 NA HI. ---
Arsenic 7440382 25 U 0.013 In Or 0.013 0.013 0.013 I.92E-06 A Or ." 
Bork.Jm 7440393 12500 173 0.003 Or 0.000 0.000 NA NA 

Or 
CodmkJm 7440439 250 0 0.000 Or 0,000 O.OOE+OO 11 De In 

Or 
Chromium VI 18540299 425 18.2 0.009 Or 4.28E-07 A De In 

Copper 7440508 9000 26.2 0.001 In Or 0,001 NA 0 

Iron 7439896 46000 16200., 0.070 In Or NA HI. 

Lead 7439921 700 0 0.000 Or Based on blood lead lev_el •. HQ > 1 blood lead levels may exceed 10 ug/dl. NA 12 
,.' In 

Manganese 7439965 5600 i610 0.058 Or 0,058 NA 0 
7439976 :/" 

Mercury (Inorganic: elemental and mercuric dlk>rt 7487947 Y 2 :0 :', '" 0.000 In Not Protecllve 01 High 0,000 0,000 Short-Ierm Exposure NA 0 

MethylMercury 22967926 22 O· 0.000 In Or 0,000 0,000 NA NA 

0.:'_ 0.000 

Or 
Nickel various 3000 In Or - 0,000 O.OOE+OO A De In 

7440622 

Vanadium 1314621 1340 .r':.~,;j·;: 0.000 In Or NA 0 

Vo/o/fle Organics 
, 

1.1 - Dlchloroethane 75343 y 55 }:";)'~i; 0.000 In 0.000 O.OOE+IlO C In 

1.2 - Dlchloroelt1ylene (m~ed Isomers) 540590 y 22 0.000 In 0.000 NA 0 

EIt1y1 benzene 100414 y 200 0.;,:':; 0.000 In Based on Csot. It > 1 Indicates potential tor free product In 1011. NA D 

Melt1y1 elt1y1 ketone (2-bulonone) 78933 y 4300 0 I',' 0.000 In Not Protective of High ShOff-term E~~e __ . 0,000 NA 0 
I a f{ Naphthalene 91203 y 28 0.000 In 0.000 0.000 0,000 NA 0 

; :~ !>~:, 
12/ 

Tetrachloroethylene (PeE) 127184 y 131 iiC'. 0.000 In 0,000 0,000 0,000 O.OOE+IlO C In 

Q :'>::. -
Toluene 108883 y 305 ',P' ' 0.000 In 0,000 ._- ._- 0,000 0,000 0.000 .- NA 0 

1.1.1 - Trichloroethane 71556 y 472 0"'· 0.000 In 0,000 0,000 NA 0 
,." -- ---f---

12/ 
Trlchloroelt1y1ene (TCE) 79016 Y 46 iJ O.OOE+IlO C In 

Xy\enes (nixed) 1330207 Y 248 0 0.000 In 0,000 0,000 0,000 NA 0 

Po/yoromoffc Hydrocarbons iI --- --- ---
Benzo(o)pyrene equivalents (see BoP equlv. 

Colculatlon spreodsheeet) 50328 4 OMI I.23E-06 82 Or 

Fk.JOranthene 206440 6800 II 0.000 Or 0,000 0.000 0.000 NA 0 

Pyrene 129000 5800 o ' 0.000 Or 0.000 NA 0 
I--I--

Cumulative 5"e SoIl Risk (I) = 0.000 0.000 0.013 0.083 0.000 0.000 0.003 0.001 0.000 0.015 0.000 0.013 0.000 0.000 0.000 4E-06 

VOC? - Y indicates that the contaminant is considered volotlle. I I--I--
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Pathways: Or:::t orat De= Dermal; In = Inhalation; ? = not known. +-- I I -

-+ 
I I -+ Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 

I I I I 

SHe s I C s I 
ConC:en s v I s v 

v (m9tkg) I I a I I 

° 
IndusfrtalSRV dri SHeHQ n n WHOLE s n n 

Chemical CAS No_ c (mgtkgl weight.: (1) g g ADREN BONE CV/BlD CNS/PNS m IMMUN KION LlV/al PROSTAte .EPRO .ESP Sl(IN SPLEEN IHYROID BODY ELCR(I) s g g 

(I) Site Hazard Quotient (HQ) = Sne Exp09Jre Point Conc. x (SIlV HQ ISIN). Site ECR = Sne Exposure Point Concentration x (SIlV ECRISRV). 

IndMdual dlemicat specific HQ should not exceed 0.2 (except wtlere noted), a;mulatlve HI should not exceed 1 tor each target endpoint. 

IndMdual excess lifetime cancElt' risk as well as currulatlve excess Ilfetlme cancer risk should not exceed 1 per 1 OO,OX) (I.e., 1 E..s). 

(2) ADREN - adrenal BONE; CV/BlO - cordtovoscutar/bload system; CNS/PNS - central/peripheral nervoussystem; EYE; IMMUN -Immune system; KIDN - kidney; UV/GI-Ilver/gostrolntestlnal system; 

PROST - prostrate; REPRO - reproductive system (Ind. teratogenic/developmental effects); RESP - respiratory system: SKIN - skin irritation or other effects; SPLEEN; THYROID; ----
WHOL£ BODY -Increased mortalny. decreased growth rate. etc. I I 
NOlE: Not Protecttv. of HIgh Shoft·t.rm ExpcMola'e. SlV baled on Ihort-t.fm wOfk ... acMCll'lo ( •• g .• conatrucHon worker. uttllty wOfker, bldacaper, ele.) II - -
algnlflcCWIHy lower IhCWI the lndu.frkII worker SRV pre .. nled here. I I 

(3) Closs A - Known human carCinogen i I 
Class 8· Probable human carcinogen (81 -ilnited evidence In humans: 82 -Inadequate evidence In humans but adequate In animals) 

Class C - Possible human carcinogen 

Closs D - Not Classntable 

NA - No EPA Classification Available. 
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NOTE:Based on UMITED mu,"~e pahtway exposure lCenarto (I.e., Incldentlal soil/dust Ingestion, dermal contact and InhalaHan of outdoor dust and v~p~L_~ ___ -----1-- _._---- ---~ -~-- ~-
muHlple contaminants are present cumulative risk MUST be evatuated. Concems regarding ecological receptors, vapor m~ratton, and ground ~~~ water 

Impacts must be evaluated by other methods. --_ ... f---
-- -_. --I----

Pathways: Or = oral; De= Dermal; In = Inh~laIion; 7 = not known. -- --- _._- _. 
I I 

r----~- --I----- r---- -~--e--- ._-f---- --_._- --
Tiel 2 Industrial Scenario Risk Evaluation (1999 Version) 

Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER wCJY1 - .-~ 

M D M D 
I r I r 

SIte s I C I I 
cOncen~ s v I I V 

v 
(mg/kg) I I a I I 

0 Industrial SRV dry SHeHQ n n WHOLE I n n 
Chemical CAS No. c (mglkg) weight .. (I) 9 9 ADREN BONE CV/BlD CNS/PNS EYE IMMUN .,ON UV/GI PROSTATE .EPRO .ESP SKIN SPLEEN THYIOID BODY 'LeICll • 9 9 

/nolgan/cs: .: --
Or 

Ak.Jmlnurn 7429905 100000 b 0.000 In 0.000 0.000 NA NA 

Antimony 7440360 100 ".0 0.000 Or 0.000 0.000 NA NA 

Arsenic 74<10382 25 0 0.000 In Or 0.000 0.000 0.000 O.OOE+OO A Or 

Bark.Jm 74<10393 12500 261. 0.004 Or 0.004 0.004 NA NA 
Or 

Cadmk.Jm 7440439 250 0.000 Or 0.000 O.OOE+OO 81 De In ._-
Or 

Chromium VI 18540299 425 0_ 0.000 Or O.OOE+OO A De In 

Copper 7440508 9000 b 0.000 In Or 0.000 NA D 

Iron 7439896 46000 :0 : 0.000 In Or NA NA 

lead 7439921 700 0 0.000 Or Based on blood lead levels. HQ > 1 blood lead levers may exceed 10 ug/dl. NA 82 
: In 

Manganese 7439965 5600 cf 
;; 

0.000 Or 0.000 NA D 
7439976 

Mercury (Inorganic: elemental and mercuric chlork 7487947 y 2 10 0.000 In Not Protecllve 01 High 0.000 0.000 Sholt-Ierm Exposure NA D 

Methyl Mercury 22967926 22 0.000 In Or 0.000 
f--

0.000 NA NA 
Or 

Nickel various 3000 0.000 In Or 0.000 O.OOE+OO A De In 
7440622 -,; 

Vanadium 1314621 1340 

1,(,-
0.000 In Or NA D 

Va/ollie Olgan/cs 
1.1 - Dlchloroethane 75343 y 55 . :.:,: 0.000 In 0.000 O.OOE+OO C In 

1.2 - Dlchloroethylene (m~ed Isomers) 540590 y 22 ,> 0.000 In 0.000 . NA D 

Elhyt benzene 100414 y 200 
.. :: 0.000 In Based on Csat. If;)o I indicates potential tor free product In soil. NA D 

Methyl ethyl ketone (2-butanone) 78933 y 4300 0.000 In N.~tlve 01 High Short·lerm 'xp"",re 0.000 NA D 

Naphthalene 91203 y 21 0.000 In 0.000 0.000 0.000 NA D 
12/ 

T etradlloroethytene (PeE) 127184 y 131 '._,: 0.000 In 0.000 0.000 0.000 O.OOE+OO C In 

Toluene 108883 y 305 0, 0.000 In 
I~ - 0,000 0.000 0.000 f-9·ooo ---- NA D 

1.1.1 • Trichloroethane 71556 y 472 0 0.000 In 0.000 0.000 NA D 
82/ 

Trichloroethylene (TCE) 79016 y 46 0 O.OOE+OO C ~ 
0.000 0.000 NA 

,-
Xylenes (~ed) 1330207 Y 248 0 In 0.000 0.000 D 

Po/yaromaffc Hydrocorbons 0 
Benzo(a)pyrene equivalents (see BoP equlv. 

, i·' 

Calculation spreodsheeet) 50328 4 0.235979 -- ~. 

S.9OE-07 B2 - ~ 
FkJoranthene 206440 6800 0 :,,,. 0.000 Or 0.000 0,000 0.000 NA D 

Pyrene 129(0) 5100 ,Oc;;' 0.000 Or 0.000 NA D_ - -

Cumulative SHe SaIl Risk (1) = 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 6E-07 
VOC7 • V Indicates that the contamInant Is considered volatile. I 
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Pathways: Or = oral: De= Dermal; In .. Inhalation; ? = not known. 

-~t= I I J J 
I I I I I 

Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 
Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 

I r I r 
SII8 s I C s I 

ConciIn s v I s v 

V 
(mg/kg) , I I a I I 

0 IndustrkJI SRV dry, . sHeHQ n n WHOl! s n n 
Chemical CAS No. c (mg/kg) weight (1) g g ADREN BONE CVJaw CNS/PNS EYE IMMUN KIDN lIV/GI PROSTATE .EPRO .ESP SKIN SPLEEN fHYROlD BODY ELCR(I) • g g 

(I) ISile Hazard QJoflent (HQ) = SIIe Exposure Point Conc. x (SRV HQ ISRV). SIIe ECR = SIIe Exposure Point Concentration x (SRV ECRISRV). 

Individual chemcal specific HQ .!tlould not exceed 0.2 (except where noted), cumulative HI should not exceed 1 to( each target endpoInt. 

Ind1vldual excess lifetime cancer risk as well as curnJlatlve excess lifetime cancer risk should not exceed 1 per 100,0)) (I.e" 1 E-5). 

(2) ADREN - adrenal BONE; CV JBLD - cordlovOSC\Jlar/blood system; CNSIPNS - central/peripheral nervous system; EYE; IMMUN -Immune system; KIDN - kidney; UV IG!- liver Igastrolntestlnal system; 

PROST - prostrate; REPRO - rep<oductlve system Ond. teratogenlc/develapmenlal effects); RESP - respiratory system: SKIN - skin Irritation or other effeds; SPlEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I I I 
NOTE: Not Ptotectfve of Htgh Short-tenn hpolUfe - SlV bc::aed on Ihort-Nnn worket' lCencmo (e.g., conatrucHon worket', utHtty worker, bldscaper, etc.). 

IIgnIftcc.tHv Io ... r Ittc.t "'- Induthtal wOfl(er SIN pr ... nted her •• I I I I 
(3) Closs A - Known human carcinogen I I I I 

Cklss 8 - Probable human carcinogen (81 -lll'Tited evidence In humans; 82 -Inadequate evidence In humans but adequate In animals) 

Closs C • Possible human carCinogen 

Closs D - Not Classifiable 

NA - No EPA Classification Available. 
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MINOR CONSTRUCTION WORKERS 



Minor ConstructionlUtility Worker - Chronic Ingestion of Soil Exposure 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Variable Definition 

Cs Soil Concentration (mg/kg) 

IR Ingestion Rate (mg soiVday) 

CF Conversion Factor (kg/mg) 

FI Fraction ingested from 

contaminated area 

EF Exposure Frequency (day/yr) 

ED Exposure duration (years) 

BW Body weight (kg) 

AT Averaging Time (days) 

NA = Not available 

C = Central Tendency Value 

U = Upper Bound Value 

Value Utilized 

Cs (back-calculated) 

200 

1.00E-06 

1.00 

80 

25 

70 

9125 

25550 

Minor construction Worker - Sub Area A1 - Screening Analysis 

Percentile 

C 

U 

C 

U 

C 

Page 1 of 1 

Rationale/Reference 

Based on site specific information 

exposure 

95th percentile worker tenure (8 yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

EPA 1989b 

N.oncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 

9/12101 



Minor ConstsructionlUtility Worker - Chronic Dermal Contact with Soil Exposure 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Variable 

Cs 

CF 

SA 

AF 

ABS 

EF 

ED 

BW 

AT 

NA = Not available 

Definition 

Soil Concentration 

Conversion Factor (kg/mg) 

Skin surface area potentially in 

contact with dusVsoil (cm2) 

Skin Adherence factor (mg/cm2) 

Absorption factor 

Exposure Frequency (day/yr) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging time (days) 

C = Central Tendency Value 

U = Upper Bound Value 

Variable Utilized Percentile 

Cs back-calculated 

1.00E-06 

4900 C 

0.3 C 

Chemical Specific 

80 NA 

25 U 

70 C 

9125 

25550 

M = between Central Tendency and Upper Bound Values 

Minor r ~struction Worker - Sub Area A1 - Screening Analysis Pap'" ~ of 1 

Rationale/Reference 

25% of ave total body surface area (19400 cm2) 

(equivalent to hands, arms and part of head) 

Outdoor worker (Kissel et aI., as cited in EPA 1995 Draft and 

EPA 1992) 

Assume 5 dlwk for 5 mon/yr (e.g.,May - Sept) 

minus precipitation days (1 dlwk) 

95th percentile worker tenure (8 yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

Noncancer Evaluation AT.= exposure duration 

Cancer Evaluation AT = 70 year lifetime 

9112101 



Minor Construction/Utility Worker - Calculation of Chronic Volatilization Factor (VF) 

VF (m3/kg) = (Q/C) x [(3.14 x D. x T)'I2/(2 X PbX D.)] x 10" m'/cm' 

Variable 

VF 

(O/C) 

Da 

9. 

n 

p, 

Di 

Ow 

H 

H' 

T 

Definition 

Volatilization Factor (m3lkg) 

Inverse of the mean concentration at the center of a 

source (g/m2-s per kglm3) (use site-spec~ic 

area if available) 

Apparent Diffusivity (OO/s) 

= [«9.'013 x Di x H') + (9w 1013 X Ow» I n'Y(Pb x I<., + 9. + 9. x H') 

Water filled soil porosity 

= (fm XPb) 

Air filled soil poros~y 

=n -9w 

Total soil poros~y 

=l-(PJP,) 

Soil moisture content (M -water/g-soil) 

Dry soil bulk density (glcrr?) 

Soil partide density (glM) 

DiffuSivity in air (cm2ls) 

Diffusivity in water (cm2ls) 

Henry's constant ( atm - m3lmol) 

dimensionless Henry's constant 

= H x41 

Soil-water part~ion coefficient (Mig) 

=Ko.,x f~ 

Organic carbon part~ion coefficient (Mig) 

Organic carbon content of soil 

Exposure interval (s) 

Minor construction Worker - Sub Area A1 - Screening Analysis 

Variable Utilized 

back·calculated 

61.03 

Chemical Specific 

0.15 

0.28 

0.43 

0.1 

1.5 

2.65 

Chemical Specific 

Chemical Specific 

Chemical Specific 

Chemical Specific 

Chemical Specific 

Chemical Specific 

0.005 

7.88E+08 

Page 1 of 1 

RationalelReference 

EPA Technical Background Document for SSLs (1996) 

Annual Estimate OIC value for Minneapolis for a 5 acre source 

EPA Region IX PRG table 

Calculated 

Calculated 

Calculated 

Default, use s~e specific if available. 

EPA Technical Background Document for SSLs (1996) 

(Use s~e-speroic information ~ available) 

EPA Technical Background Document for SSLs (1996) 

(Use s~e-speroic information ~ available) 

EPA Region IX PRG table 

EPA Region IX PRG table 

EPA Region IX PRG table 

Calculated 

Calculated 

EPA Region IX PRG lable 

Default, use s~e spec~ic if available. 

Assumes 350 days/year because OIC is based on 

annual average. 
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Minor Construction/Utility Worker - Calculation of Chronic Particulate Emission Factor (PEF) 

Variable 

PEF 

(a/C) 

V 

U, 

F(x) 

Minor 

PEF (m3/kg) = (O/C) x [(3600 sec/hr)/(0.036 x (1-V) x (U,,/U,)3 x F(x)] 

Definition 

Particulate Emission Factor (m3/kg) 

Inverse of the mean concentration at the center of a 

source (g/m2·s per kg/m3
) 

Fraction of vegetative cover 

Mean annual windspeed (mls) 

Equivalent threshold value of windspeed at 7 meters (mls) 

Function dependent upon U.,./U, 

'struction Worker- Sub Area A1 - Screening Analysis 

Variable Utilized 

3.83E+08 

61.03 

0.00 

4.92 

11.32 

0.194 

Pa'" • of 1 

Rationale/Reference 

EPA Technical Background Document for SSLs (1996) 

Annual Estimate O/C value for Minneapolis for a 5 acre source 

(Use site-specific if available) 

Default. (Use Cowherd et al., 1985 and site data 

to develop site-specific value) 

Based on climatic data for MinneapolislSt. Paul 

metropolitan area (use Cowherd et al., 1985 and site 

data to develop site-specific value) 

EPA Technical Background Document for SSLs (1996) 

Default. (Use Cowherd et al., 1985 and site iJata 

to develop site-specific value) 

EPA Technical Background Document for SSLs (1996) 

Derived using Cowherd et al., 1985 . 
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Minor ConstructionJUtility Worker - Chronic Dally Air Concentration Estimation 

Noncancer Evaluation: ADC (mg/m3) = ICs x (1NF + 1/PEF) x EF x ED)/AT 

Cancer Evaluation: LADC (ug/m3) = ICs x (1NF + 1/PEF) x EF x ED x 1000 ug/mg)/AT 

Variable 

Cs 

1NF 

l/PEF 

EF 

ED 

AT 

Definition 

Soil Concentration 

Inverse of the volatiliaz1ion factor 

(kg/m3) 

Inverse of the particulate emission factor 

(kg/m3) 

Exposure Frequency (day/yr) 

Exposure duration (years) 

Averaging time (days) 

NA = Not available 

Variable Utilized 

Cs back-calculated 

Chemical specific calculation 

2.6098E-09 

80 

25 

9125 

25550 

C = Central Tendency Value 

U = Upper Bound Value 

M = between Central Tendency and Upper Bound Values 

Minor construction Worker - Sub Area A 1 - Screening Analysis 

Percentile 

NA 

u 

Page 1 of 1 

Rationale/Reference 

EPA Methodology 

Based on EPA 1995 SSL Technical Support Document. Information 

for Minneapolis. Assumes limited disturbance of soil due to wind 

erosion. May not be protective for dustry conditions (e.g., vehicle 

traffic). Use site-specific data if possible. 

VF and PEF utilize annual estimates. 

95th percentile worker tenure (8 yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

Noncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 

9112101 



Mlnorf' 

Calculation of soli saturation limit (volatilization model is only applicable if Cs Is < Csat) 

Csat (mg/kg) = (SIp.) x [(I<.. x P.) + 8w + (H' x 8,)] 

Variable Definition Variable Utilized 

Csat Soil Saturation Concentration (mg!kg) Csat back-calculated 

S Solubility in water (mgll ) Chemical Specific 

P. Soil bulk density (kgll) 1.5 

K" Soil water partition coefficient (lIkg) Chemical -Specife/Site-Specific 

=K".,xf~ 

K"., Organic carbon partttion coefficient (I!kg) Chemical Specific 

f~ Organic carbon content of soil 0.005 

9w Water filled soil porosity (unttless) 0.150 

= fm x P. 

fm Average unsaturated zone soil gravimetric water content 0.1 

(kg water!kg soil) 

H' Modified Henry's constant Chemical Specific 

=41 xH 

H Henry's constant ( atm - m3lmol) Chemical Specific 

9, Air-filled soil porosity (unttless) 0.28 

=n -9w 

n Total soil porosity (unttless) 0.43 

=l-PJP. 

P. Soil denstty or particulate density (kgll) 2.65 

RationalelReference 

EPA Technical Background Document for SSLs (1996) 

(Use stte-specific Information n available) 

Default, use stte spec~ic n available. 

Calculated 

Default. Use Site Specific information if available 

Calculated 

Calculated 

EPA Technical Background Document for SSLs (1996) 

(Use stte-specific information n available) 

Csat for each contaminant is the concentrati!!n at which the adsorptive limtt of the soil plus the theoretical dissolution limtt of the contaminant in the available soil moisture has been 

reached. Concentrations> Csat indicates 'free phase' contaminants wtthin the soil matrix. The equation presented here is a modification of the equation presented in Part BRAGS 

guidance. The above equation takes into account the amount of contaminant that is in vapor phase in the pore spaces of the soil. 

spaces of the soil. 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2:Nitroaniline 

Cs IR 

(mg/kg) (mg soil/d) 

4190.000 

0.000 

3.400 

0.000 

0.000 

0.000 

0.000 

0.000 

13.S00 

0.000 

10.300 

24300.000 

0.000 

0.000 

927.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E·OS 

I.OOE-OS 

I.OOE-OS 

I.OOE-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

I.OOE-OS 

1.00E-OS 

1.00E-OS 

I.OOE-OS 

I.OOE-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

I.OOE-OS 

1.00E-OS 

I.OOE-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 
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FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

so 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

so 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

2.S2E-03 

O.OOE+OO 

2.13E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

S.52E-OS 

O.OOE+OO 

S.45E-OS 

1.52E-02 

O.OOE+OO 

O.OOE+OO 

5.SIE-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

9.37E-04 

O.OOE+OO 

7.S0E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.04E-OS 

O.OOE+OO 

2.30E-OS 

5.43E-03 

O.OOE+OO 

O.OOE+OO 

2.07E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Pyrene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organles 

Benzo(a)pyrene Equivalents 

t ,t - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2:butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mg/kg) 

4190.00 

0.00 

3.40 

0.00 

0.00 

0.00 

0.00 

0.00 

13.60 

0.00 

10.30 

24300.00 

0.00 

0.00 

927.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

om 
0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(day/yr) 

80 

80 

80 

80 

80 

80 

80 

80' 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg·d) 

1.93E-05 

O.OOE+OO 

4.69E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

6.26E-07 

O.OOE+OO 

4.74E-07 

1.12E-03 

NA 

#VALUEI 

4.27E-06 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg·d) 

6.89E-06 

O.OOE+OO 

1.68E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

2.24E-07 

O.OOE+OO 

1.69E-07 

3.99E-04 

NA 

#VALUEI 

1.52E-06 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED sw AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (daylyr) (years) (kg) (days) ADD (days) LADD 

(mg/kg·d) (Carcin) (mg/kg-d) 

1,1,1 • Trichloroethane 0.00 4900 1.00E.(J6 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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VF (m3/kg) = (a/c) x [(3.14 x D. x T) 1/2/(2 X Pb X DB)] x 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3! VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E-t01 1.14E-02 2.64E-t04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E-t01 2.65E-01 5.60E-03 2.15E-t03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E-t01 1.S0E-01 4.10E-03 2.20E-t03 

Ethyl benzene 7.50E-02 7.S0E-06 1.11 E-03 2.00E-t02 1.00E-tOO 7.90E-03 3.03E-t03 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91 E-t04 2.45E-t02 1.61 E-05 1.51 E-t06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.S0E-06 4.3SE-05 4.50E-tOO 2.25E-02 2.70E-05 1.53E-t04 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T) 112/(2 X Pb X D.)] X 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E+03 S.96E+OO 4.83E-04 3.16E+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-OS 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.1DE-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+02 1.2SE+OO 6.73E-03 3.S4E+03 
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/ 

Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + ew + (H' x ea)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + Sw + (H' x Sa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mglkg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.6OE-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

. Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs 

(mglkg) 

4190.00 

0.00 

3.40 

0.00 

0.00 

0.00 

0.00 

0.00 

13.60 

0.00 

10.30 

24300.00 

0.00 

0.00 

927.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1NF 

(kglm3) 

1/PEF 

(kglm3) 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

3.7BE-05 2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

4.65E-04 2.609BE-09 

4.55E-04 2.609BE-09 

3.30E-04 2.609BE-09 

6.62E-07 2.609BE-09 

6.54E-05 2.609BE-09 

3.17E-05 2.609BE-09 

2.609BE-09 

EF 

(daylyr) 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

2.40E-06 25550 

O.OOE+OO 25550 

1.94E-09 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

7.7BE-09 25550 

O.OOE+OO 25550 

5.B9E-09 25550 

1 .39E-05 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

5.30E-07 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

B.56E-04 

O.OOE+OO 

6.95E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.7BE-06 

O.OOE+OO 

2.10E-06 

4.96E-03 

O.OOE+OO 

O.OOE+OO 

1.B9E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

/ 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 0.00 4.46E-07 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51 E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 5.10E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 2.83E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HQ (mglkgld) AF(b) HQ (mglm3) (mglm3) HQ HQ 

Inorganlcs 

Aluminum 1.00E+00 2.B2E-03 1.00 0.003 SB% 1.93E-OS 0.01 0.002 42% NA 2.40E-OB O.OOS 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO O.OS 0.000 HDIV/O! 2.00E-04 O.OOE+OO 0.000 NDIV/o! 0.000 

Arsenic 3.00E-04 2.13E-OB 1.00 0.007 BO% 4.B9E-07 0.90 0.002 20% S.OOE-04 1.94E-09 0.000 0% 0.009 

Barium 7.00E-02 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO O.OS 0.000 NDIVlO! S.OOE-04 O.OOE+OO 0.000 HDIVlO! 0.000 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 NDIV/OI O.OOE+OO 0.01 0.000 NDIVIOI 2.00E-OS O.OOE+OO 0.000 NDIVlO! 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 1.00 0.000 NDIV/O! 2.00E-04 O.OOE+OO 0.000 NDIV/O! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium '" 1.00E+00 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO O.OS 0.000 NDIV/O! NA O.OOE+OO 0.000 

Chromium VI S.OOE-03 B.S2E-OB 1.00 0.002 21% B.2BE-07 O.OS 0.003 31% 2.00E-06 7.7BE-09 0.004 4B% 0.008 

Cobalt B.OOE-02 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO O.SO 0.000 NDIVIOI 1.02E-03 O.OOE+OO 0.000 NDIVIOI 0.000 

Copper 3.70E-02 B.4SE-OB 1.00 0.000 89% 4.74E-07 O.BO 0.000 11% NA S.89E-09 0.000 

Iron 3.00E-01 1.S2E-02 1.00 0.OS1 1.12E-03 O.OS 0.07S NA NA 0.12S 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 HVALUE! HVALUE! HVALUEI 0.00 NVALUE! HVALUEI NA O.OOE+OO 

Manganese 4.70E-02 S.81E-04 1.00 0.012 SO% 4.27E-OB O.OS 0.002 7% S.OOE-OS S.30E-07 0.011 43% 0.02S 

Mercury (inorganic) 3.00E-04 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.20 0.000 HDIVlO! 3.00E-04 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA O.OS NA NA 

Potassium NA O.OOE+OO NA HVALUEI NVALUE! HVALUE! NA NVALUE! HVALUE! NA O.OOE+OO 

Selenium S.00E-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA NVALUE! HVALUE! HVALUE! NA HVALUEI HVALUEI NA O.OOE+OO 

Thallium 8.00E-OS O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 NDIVlO! NA O.OOE+OO 0.000 

Vanadium 7.00E-03 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.10 0.000 NDIVlO! NA O.OOE+OO 0.000 

Zinc 3.00E-01 O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA O.OOE+OO 1.00 O.OOE+OO 0.80 NA O.OOE+OO 

1,1 - Dichloroethane 1.00E-01 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.90 0.000 HDIV/O! S.00E-01 O.OOE+OO 0.000 HDIVIOI 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIV/OI 3.S0E-02 O.OOE+OO 0.000 HDIVlO! 0.000 

Ethyl benzene 1.00E-01 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.8S 0.000 HDIV/O! 1.00E+00 O.OOE+OO 0.000 HDIV/OI 0.000 

Fluoranthene 4.00E-02 O.OOE+OO O.BO 0.000 HDIVlO! O.OOE+OO 0.80 0.000 HDIV/O! 1.40E-01 O.OOE+OO 0.000 HDIVIOI 0.000 

Methyl ethyl ketone (2-butanone) B.00E-01 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.90 0.000 HDIV/O! 1.00E+00 O.OOE+OO 0.000 HDIV/o! 0.000 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.80 0.000 HDIV/O! 3.00E-03 O.OOE+OO 0.000 HDIVIOI 0.000 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 1.00 0.000 NDIVlO! 2.00E-04 O.OOE+OO 0.000 HDlVlO! 0.000 

Pyrene 3.00E-02 O.OOE+OO O.BO 0.000 HDIVlO! O.OOE+OO O.BO 0.000 HDIVlO! 1.10E-01 O.OOE+OO 0.000 HDIVlO! 0.000 

TetrachloroethY.'ene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIVlO! 4.00E-01 O.OOE+OO 0.000 HDIV/o! 0.000 

Toluene 2.00E-01 O.OOE+OO 1.00 0.000 HDIV/OI O.OOE+OO 0.90 0.000 HDIVlO! 4.00E-01 O.OOE+OO 0.000 HDIV/oI 0.000 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 HDIVlO! 1.00E+00 O.OOE+OO 0.000 HDIVIOI 0.000 

Trichloroethylene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.90 0.000 HDIVlO! 3.00E-01 O.OOE+OO 0.000 IIDIV/oI 0.000 

SCREENING HI = 0.2 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mg/kg-d)-l (mg/kgld) AAF ECR (mg/kgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 9.37E-04 1.00 6.89E-06 0.01 NA 8.S6E-04 

Antimony NA O.ooE+oo 1.00 O.OOE+oo 0.05 NA O.OOE+oo 

Arsenic 1.50 7.60E-07 1.00 1.14E-06 80% 1.68E-07 0.90 2.79E-07 20% 4.ooE-03 6.95E-07 2.78E-09 0% 1.42E-06 

Barium NA O.ooE+oo 1.00 O.OOE+oo 0.05 NA O.OOE+oo 

Beryllium NA O.ooE+oo 1.00 O.OOE+oo 0.D1 2.40E-03 O.OOE+oo O.ooE+oo #DIVlO! O.ooE+oo 

Cadmium NA O.ooE+oo 1.00 O.ooE+oo 1.00 1.80E-03 O.ooE+oo O.ooE+oo #DIVlO! O.ooE+oo 

Calcium NA O.OOE+oo NA NA NA NA O.ooE+oo 

Chromium III NA O.ooE+oo 1.00 O.OOE+oo 0.05 NA O.ooE+oo 

Chromium VI NA 3.04E-06 1.00 2.24E-07 0.05 1.20E-02 2.78E-06 3.33E-08 100% 3.33E-08 

Cobalt NA O.ooE+oo 1.00 O.ooE+oo 0.50 NA O.ooE+oo 

Copper NA 2.30E-06 1.00 1.69E-07 0.60 NA 2.10E-06 

Iron NA 5.43E-03 1.00 3.99E-04 0.05 NA 4.96E-03 

Lead NA O.OOE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 #VALUE! 0.00 NA O.ooE+oo 

Manganese NA 2.07E-04 1.00 1.S2E-06 0.05 NA 1.89E-04 

Mercury (inorganic) NA O.ooE+oo 1.00 O.OOE+oo 0.20 NA O.ooE+oo 

Nickel NA O.ooE+oo 1.00 NA 0.05 4.80E-04 O.OOE+oo O.OOE+oo #DIV/O! 0.00E+00 

Potassium NA 0.00E+00 NA #VALUE! NA NA O.ooE+oo 

Selenium NA O.ooE+oo 1.00 NA 0.90 NA O.OOE+oo 

Sodium NA O.ooE+oo NA #VALUE! NA NA O.ooE+oo 

Thallium NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+oo 

Vanadium NA O.ooE+oo 1.00 O.OOE+oo 0.10 NA O.ooE+oo 

Zinc NA O.OOE+oo 1.00 O.OOE+oo 0.30 NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30 O.ooE+oo 1.00 O.OOE+oo #DIVlO! O.ooE+oo 0.80 O.ooE+oo #DIVlO! 1.70E-03 O.ooE+oo O.ooE+oo #DIVlO! O.ooE+OO 

1 ,1 - Dichloroethane 0.01 O.ooE+oo 1.00 O.ooE+oo #DIVlO! O.OOE+oo 0.90 O.ooE+oo #DIVlO! 1.60E-06 O.ooE+oo O.ooE+oo #DlVIO! O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+OO 

Ethyl benzene NA O.ooE+oo 1.00 O.OOE+oo 0.85 NA O.OOE+oo 

Fluoranthene NA O.ooE+oo 0.80 O.OOE+oo 0.80 NA O.OOE+OO 

Methyl ethyl ketone (2-butanone) NA O.ooE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+OO 

Naphthalene NA O.ooE+oo 1.00 O.OOE+oo 0.80 NA O.ooE+OO 

2-Nitroaniline NA O.ooE+oo 1.00 O.OOE+oo 1.00 NA O.OOE+OO 

Pyrene NA O.ooE+oo 0.80 O.OOE+oo 0.80 NA O.OOE+OO 

Tetrachloroethylene (PCE) 0.05 O.ooE+oo 1.00 O.ooE+oo #DIV/O! O.OOE+oo 0.90 O.OOE+oo #DIV/OI 5.80E-07 O.ooE+oo O.ooE+oo #DIVIO! O.ooE+OO 

Toluene NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+OO 

1,1,1 - Trichloroethane NA O.OOE+oo 1.00 O.ooE+oo 0.90 NA O.OoE+oo 

Trichloroethylene (TCE) 0.01 O.ooE+oo 1.00 O.OOE+oo #DIVlO! O.ooE+oo 0.90 O.ooE+oo #DIVlO! 1.70E-06 O.ooE+oo O.ooE+OO #DIVIOI O.ooE+OO 

Xylenes (mixed) NA O.OOE+OO 1.00 O.OOE+oo 0.90 NA O.ooE+OO 

ECR = Excess Cancer Risk 

TOTALECR= 1E-06 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nilroaniline 

Cs IR 

(mg/kg) (mg soil/d) 

5270.000 

0.000 

S.300 

227.000 

0.000 

0.000 

0.000 

0.000 

11.300 

0.000 

158.000 

1S000.000 

0.000 

0.000 

2230.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.341 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E·OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 
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FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

SO 

SO 

SO 

SO 

SO 

SO 

so 
so 

. so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 

Page 1 of 2 

ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

3.30E-03 

O.OOE+OO 

5.20E-OS 

1.42E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.0SE-OS 

O.OOE+OO 

9.S9E-05 

1.13E-02 

O.OOE+OO 

O.OOE+OO 

1.40E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.14E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

/ 

Carcin 

LADD 

(mg/kg-d) 

1,1SE-03 

O.OOE+OO 

1.8SE-OS 

5.0SE-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.53E-OS 

O.OOE+OO 

3.53E-05 

4.03E-03 

O.OOE+OO 

O.OOE+OO 

4.99E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.S3E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Pyrene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 4.100 200 1.00E-06 1.00 80 25 70 9125 2.57E-06 25550 9. 17E-07 

Xylenes (mixed) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1.1 . Dichloroethane 

1.2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PC E) 

Toluene 

Cs 

(mglkg) 

5270.00 

0.00 

B.30 

227.00 

0.00 

0.00 

0.00 

0.00 

11.30 

0.00 

15B.00 

1 BooO.oo 

0.00 

0.00 

2230.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.34 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.00E-06 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.Q1 

0.01 

0.Q1 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.Q1 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(day/yr) 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO' 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.43E-05 

O.OOE+OO 

1.15E-06 

1.04E-06 

O.OOE+OO 

O.ooE+OO 

NA 

O.OOE+OO 

5.20E-07 

O.ooE+OO 

7.27E-06 

8.2BE-04 

NA 

#VALUEI 

1.03E-05 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.04E-07 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

8.66E-06 

O.OOE+OO 

4.09E-07 

3.73E-07 

O.ooE+OO 

O.ooE+OO 

NA 

O.OOE+OO 

1.B6E-07 

O.ooE+OO 

2.60E-06 

2.96E-04 

NA 

#VALUEI 

3.67E-06 

O.ooE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

7.29E-OB 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

1 ,1 ,1 • Trichloroethane 0.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 4.10 4900 1.00E·06 0.30 0.05 80 25 70 9125 9.44E-07 25550 3.37E-07 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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/ 

VF (m3/kg) = (O/C) x [(3.14 x D. x T) 1/2/(2 X Pb X Da)] X 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3!g) (cm3!g) (atm·m3! VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 2.15E+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.80E-01 4.10E-03 2.20E+03 

Ethyl benzene 7.50E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61 E-05 1.51E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E-06 4.38E-05 4.50E+OO 2.25E-02 2.70E-05 1.53E+04 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T) 1I2/{2 X Pb X D.)] x 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Naphthalene S.90E-02 7.S0E-OB 1.03E-OS 1.19E+03 S.9BE+OO 4.83E-04 3.1BE+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-OB 2.04E-09 B.80E+04 3.40E+02 1.10E-OS 2.24E+OB 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-OB 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.BOE-OB 1.47E-03 1.40E+02 7.00E-01 B.BOE-03 2.B4E+03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-OB 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-OB 2.BBE-03 9.40E+01 4.70E-01 1.00E-02 1.9BE+03 

Xylenes (mixed) 7.80E-02 8.73E-OB 8.18E-04 2.S0E+02 1.2SE+OO B.73E-03 3.S4E+03 
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Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + 8w + (H' x 8.)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m3! (mglkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium. 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 11 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Minor construction Worker - Sub Area A2 - Screening Analysis Page 1 of 2 9/12101 



Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + ew + (H' x ea)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (IIkg) (mg/l) (atm-m3! (mglkg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 
Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Inorganlcs 

Aluminum 5270.00 2.609SE-09 SO 25 9125 3.01E-06 25550 1.0SE-03 

Antimony 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Arsenic S.30 2.609SE-09 SO 25 9125 4.75E-09 25550 1.70E-06 

Barium 227.00 2.609SE-09 SO 25 9125 1.30E-07 25550 4.64E-05 

Beryllium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Calcium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Chromium VI 11.30 2.609SE-09 SO 25 9125 6.46E-09 25550 2.31E-06 

Cobalt 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Copper 15S.00 2.609SE-09 SO 25 9125 9.04E-OS 25550 3.23E-05 

Iron 1S000.00 2.609SE-09 SO 25 9125 1.03E-05 25550 3.6SE-03 

Lead 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Manganese 2230.00 2.609SE-09 SO 25 9125 1.2SE-06 25550 4.56E-04 

Mercury (inorganic) 0.00 3.7SE-05 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Nickel 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Thallium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Vanadium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

-Zinc 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 0.34 2.609SE-09 SO 25 9125 1.95E-10 25550 6.97E-OS 

1 ,1 - Dichloroethane 0.00 4.65E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 4.55E-04 2.609SE·09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 0.00 3.30E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 0.00 6.62E-07 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 0.00 6.54E-05 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 3.17E-05 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 4.46E-07 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 4.10 5.10E-04 2.609SE-09 SO 25 9125 4.5SE-04 25550 1.64E-01 

Xylenes (mixed) 0.00 2.S3E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalalion Eslimated Inhalalion % Combined 

Chemical RID Ingeslion Ingeslion Ingestion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HO (mg/kg/d) AF(b) HO (mglm3) (mglm3) HO HO 

Inorganlcs 

Aluminum 1.00E+00 3.30E-03 1.00 0.003 SB% 2.43E-OS 0.01 0.002 42% NA 3.01E-06 0.006 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 /lDIV/O! O.OOE+OO O.OS 0.000 /lDIV/O! 2.00E-04 O.OOE+OO 0.000 /lDIV/o! 0.000 

Arsenic 3.00E-04 S.20E-06 1.00 0.017 BO% 1.1SE-06 0.90 0.004 20% S.OOE-04 4.7SE-09 0.000 0% 0.022 

Barium 7.00E-02 1.42E-04 1.00 0.002 7B% 1.04E-06 O.OS 0.000 12% S.OOE-04 1.30E-07 0.000 10% 0.003 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 /lDIV/O! O.OOE+OO 0.01 0.000 /lDIV/O! 2.00E-OS O.OOE+OO 0.000 IIDIV/o! 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 /lDIV/O! O.OOE+OO 1.00 0.000 IIDIV/O! 2.00E-04 O.OOE+OO 0.000 IIDIV/o! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO O.OS 0.000 /lDIVlO! NA O.OOE+OO 0.000 

Chromium VI S.OOE-03 7.0BE-06 1.00 0.001 21% S.20E-07 O.OS 0.002 31% 2.00E-06 6.46E-09 0.003 4B% 0.007 

CobaH 6.00E-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO O.SO 0.000 IIDIVlO! 1.02E-03 O.OOE+OO 0.000 IIDIV/o! 0.000 

Copper 3.70E-02 9.B9E-OS 1.00 0.003 B9% 7.27E-06 0.60 0.000 11% NA 9.04E-OB 0.003 

Iron 3.00E-Ol 1.13E-02 1.00 0.038 B.2BE-04 O.OS 0.055 NA NA 0.093 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 IIVALUE! IIVALUE! IIVALUE! 0.00 IIVALUEI IIVALUE! NA O.OOE+OO 

Manganese 4.70E-02 1.40E-03 1.00 0.030 SO% 1.03E-OS O.OS 0.004 7% S.OOE-OS 1.2BE-06 0.026 43% 0.060 

Mercury (inorganic) 3.00E-04 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.20 0.000 IIDIV/O! 3.00E-04 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA O.OS NA NA 

Polassium NA O.OOE+OO NA IIVALUE! IIVALUE! IIVALUE! NA /lVALUEI /lVALUE! NA O.OOE+OO 

Selenium S.00E-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA IIVALUE! /lVALUE! IIVALUE! NA /lVALUE! /lVALUEI NA O.OOE+OO 

Thallium B.OOE-OS O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIV/O! NA O.OOE+OO 0.000 

Vanadium 7.00E-03 O.OOE+OO 1.00 0.000 IIDIV/O' O.OOE+OO 0.10 0.000 IIDIVlO! NA O.OOE+OO 0.000 

Zinc 3.00E-Ol O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalenls NA 2.14E-07 1.00 2.04E-07 O.BO NA 1.9SE-l0 

1,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVlO! S.OOE-Ol O:OOE+OO 0.000 IIDIV/O! 0.000 

1,2 - Dichloroelhylene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVIOI 3.S0E-02 O.OOE+OO 0.000 IIDIVIOI 0.000 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO O.BS 0.000 IIDIVlO! 1.00E+00 O.OOE+OO 0.000 IIDIV/o! 0.000 

Fluoranthene 4.00E-02 O.OOE+OO O.BO 0.000 /lDIV/O! O.OOE+OO O.BO 0.000 IIDIVIOI 1.40E-Ol O.OOE+OO 0.000 IIDIV/o! 0.000 

Methyl ethyl ketone (2-bulanone) 6.00E-Ol O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVlO! 1.00E+00 O.OOE+OO 0.000 IIDIV/o! 0.000 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO O.BO 0.000 IIDIVlO! 3.00E-03 O.OOE+OO 0.000 IIDIVlO! 0.000 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 1.00 0.000 IIDIVIOI 2.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

Pyrene 3.00E-02 O.OOE+OO O.BO 0.000 IIDIV/O! O.OOE+OO O.BO 0.000 IIDIVlO! 1.10E-Ol O.OOE+OO 0.000 IIDIVlO! 0.000 

TetrachloroelhY.lene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 IIDIVlO! 4.00E-Ol O.OOE+OO 0.000 IIDIV/oI 0.000 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVlO! 4.00E-Ol O.OOE+OO 0.000 IIDIVIOI 0.000 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVIOI 1.00E+00 O.OOE+OO 0.000 IIDIVlO! 0.000 

Trichloroethylene (TCE) NA 2.S7E-06 1.00 9.44E-07 0.90 NA 4.SBE-04 

Xylenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 /lDIV/O! O.OOE+OO 0.90 0.000 IIDIVlO! 3.00E-Ol O.OOE+OO 0.000 IIDiV/o! 0.000 

SCREENING HI = 0.192 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 1.lBE-03 1.00 B.SSE-OS 0.01 NA 1.0BE-03 

Antimony NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Arsenic 1.S0 1.BSE-OS 1.00 2.7BE-OS BO% 4.09E-07 0.90 S.B2E-07 20% 4.00E-03 1.70E-06 S.7BE-09 0% 3.47E-06 

Barium NA S.OBE-OS 1.00 3.73E-07 O.OS NA 4.64E-OS 

Beryllium NA O.OOE+oo 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+oo O.OOE+oo NDIVIO! O.OOE+oo 

Cadmium NA O.OOE+oo 1.00 O.OOE+OO 1.00 1.BOE-03 O.OOE+oo O.OOE+oo NDIVIOI O.OOE+oo 

Calcium NA O.OOE+oo NA NA NA NA O.OOE+oo 

Chromium III NA O.OOE+oo 1.00 O.OOE+oo O.OS NA O.OOE+oo 

Chromium VI NA 2.S3E-06 1.00 1.BSE-07 O.OS 1.20E-02 2.31E-06 2.77E-OB 100% 2.77E-OB 

Cobalt NA O.OOE+oo 1.00 O.OOE+OO O.SO NA O.OOE+oo 

Copper NA 3.S3E-OS 1.00 2.S0E-OS O.SO NA 3.23E-OS 

Iron NA 4.03E-03 1.00 2.9SE-04 O.OS NA 3.SBE-03 

Lead NA O.OOE+oo 0.00 NA 0.00 NA O.OOE+oo 

Magnesium NA O.OOE+oo 0.00 NVALUE! 0.00 NA O.OOE+oo 

Manganese NA 4.99E-04 1.00 3.S7E-OS O.OS NA 4.SSE-04 

Mercury (inorganic) NA O.OOE+oo 1.00 O.OOE+oo 0.20 NA O.OOE+oo 

Nickel NA O.OOE+OO 1.00 NA O.OS 4.BOE-04 O.OOE+OO O.OOE+oo NDIVIO! O.OOE+oo 

Potassium NA O.OOE+oo NA NVALUE! NA NA O.OOE+oo 

Selenium NA O.OOE+oo 1.00 NA 0.90 NA O.OOE+oo 

Sodium NA O.OOE+OO NA NVALUEI NA NA O.OOE+oo 

Thallium NA O.OOE+OO 1.00 O.OOE+oo 0.90 NA O.OOE+OO 

Vanadium NA O.OOE+oo 1.00 O.OOE+oo 0.10 NA O.OOE+oo 

Zinc NA O.OOE+oo 1.00 O.OOE+oo 0.30 NA O.OOE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30 7.S3E-OB 1.00 S.S7E-07 4S% 7.29E-OB O.BO S.SSE-07 54% 1.70E-03 S.97E-OB 1.lBE-l0 0% 1.22E-06 

1,1 - Dichloroethane 0.01 O.OOE+OO 1.00 O.OOE+OO NDIV/O! O.OOE+oo 0.90 O.OOE+OO #DIVIOI 1.S0E-06 O.OOE+oo O.OOE+oo NDIVIOI O.OOE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+oo O.BS NA O.OOE+oo 

Fluoranthene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.OOE+oo 

Methyl ethyl ketone (2-butanone) NA O.OOE~OO 1.00 O.OOE+OO 0.90 NA O.OOE+oo 

Naphthalene NA O.OOE+oo 1.00 O.OOE+OO O.BO NA O.OOE+OO 

2-Nitroaniline NA O.OOE+oo 1.00 O.OOE+oo 1.00 NA O.OOE+oo 

Pyrene NA O.OOE+oo O.BO O.OOE+OO O.BO NA O.OOE+oo 

Tetrachloroethylene (PCE) O.OS O.OOE+oo 1.00 O.OOE+oo HDIV/O! O.OOE+oo 0.90 O.OOE+oo #DIVIO! S.BOE-07 O.ooE+oo O.ooE+oo NDIVIO! O.OOE+oo 

Toluene NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

1,1,1 - Trichloroethane NA O.OOE+oo 1.00 O.OOE+OO 0.90 NA O.OOE+oo 

Trichloroethylene (TCE) 0.01 9.17E-07 1.00 1.01E-OB 3% 3.37E-07 0.90 4.12E-09 1% 1.70E-06 1.64E-Ol 2.7BE-07 9S% 2.92E-07 

Xylenes (mixed) NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

ECR = Excess Cancer RIsk 

TOTAL ECR= SE-Q6 

Minor C' 'ructlon Worker - Sub Area A2 - Screening Analysis PcI' • of 1 9/12101 



Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroj3.niline 

Cs IR 

(mg/kg) (mg soil/d) 

6370.000 

105.000 

6.600 

327.000 

'0.000 

5.300 

0.000 

0.000 

114.000 

0.000 

1290.000 

275000.000 

453.000 

0.000 

20700.000 

0.190 

142.000 

0.000 

0.000 

0.000 

0.000 

32.900 

0.000 

3.170 

34.000 

1.800 

140.000 

0.000 

3500.000 

2.700 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Minor construction Worker - Sub Area A3 - Screening Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

Page 1 of 2 

ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg·d) 

3.99E-03 

6.58E-05 

. 4.13E-06 

2.05E-04 

O.OOE+OO 

3.32E-06 

O.OOE+OO 

O.OOE+OO 

7.14E-05 

O.OOE+OO 

8.08E-04 

1.72E-01 

2.84E-04 

O.OOE+OO 

1.30E-02 

1.19E-07 

8.89E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.06E-05 

O.OOE+OO 

1.99E-06 

2.13E-05 

1.13E-06 

8.77E-05 

O.OOE+OO 

2.19E-03 

1.69E-06 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

1.42E-03 

2.35E-05 

1.48E-06 

7.31E-05 

O.OOE+OO 

1.19E-06 

O.OOE+OO 

O.OOE+OO 

2.55E-05 

O.OOE+OO 

2.89E-04 

6.15E-02 

1.01E-04 

O.OOE+OO 

4.63E-03 

4.25E-08 

3.18E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.36E-06 

O.OOE+OO 

7.09E-07 

7.60E-06 

4.03E-07 

3.13E-05 

O.OOE+OO 

7.83E-04 

6.04E-07 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Pyrene 0.000 200 1.00E-06 1.00 BO 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 1200.000 200 1.00E-06 1.00 BO 25 70 9125 7.51E-04 25550 2.6BE-04 

Toluene 190.000 200 1.00E-06 1.00 BO 25 70 9125 1.19E-04 25550 4.25E-D5 

1,1,1 - Trichloroethane 2600.000 200 1.00E-06 1.00 BO 25 70 9125 1.63E-03 25550 5.B1E-04 

Trichloroethylene (TCE) 120.000 200 1.00E-06 1.00 BO 25 70 9125 7.51E-05 25550 2.68E-05 

Xylenes (mixed) 580.000 200 1.00E-06 1.00 BO 25 70 9125 3.63E-04 25550 1.30E-04 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mg/kg) 

6370.00 

105.00 

6.60 

327.00 

0.00 

5.30 

0.00 

0.00 

114.00 

0.00 

1290.00 

275000.00 

453.00 

0.00 

20700.00 

0.19 

142.00 

0.00 

0.00 

0.00 

0.00 

32.90 

0.00 

3.17 

34.00 

LBO 

140.00 

0.00 

3500.00 

2.70 

0.00 

0.00 

1200.00 

190.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(daylyr) 

BO 

BO 

80 

80 

80 

80 

BO 

80' 

80 

BO 

80 

80 

BO 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

BO 

80 

80 

80 

80 

BO 

80 

80 

80 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.93E-05 

4.83E-07 

9.11E-07 

1.51E-06 

O.OOE+OO 

2.44E-07 

NA 

O.OOE+OO 

5.25E-06 

O.OOE+OO 

5.94E-05 

1.27E-02 

NA 

#VALUEI 

9.53E-05 

4.37E-08 

NA 

#VALUEI 

NA 

#VALUE! 

O.OOE+OO 

1.51E-OB 

O.OOE+OO 

1.90E-OB 

7.B2E-OB 

4.14E-07 

3.22E-05 

O.OOE+OO 

I.B1E-03 

B.21E-07 

O.OOE+OO 

O.OOE+OO 

2.7BE-04 

4.37E-05 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

1.05E-05 

1.73E-07 

3.25E-07 

5.38E-07 

O.OOE+OO 

8.71E-OB 

NA 

O.OOE+OO 

I.B7E-OB 

O.OOE+OO 

2.12E-05 

4.52E-03 

NA 

#VALUE! 

3.40E-05 

1.56E-OB 

NA 

#VALUE! 

NA 

#VALUEI 

O.OOE+OO 

5.41E-07 

O.OOE+OO 

6.77E-07 

2.79E-OB 

1.4BE-07 

1.15E-05 

O.OOE+OO 

5.75E-04 

2.22E-07 

O.OOE+OO 

O.OOE+OO 

9.BBE-05 

1.5BE-05 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kg/mg) (mg/cm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mglkg·d) (Carcin) (mglkg-d) 

1,1,1 . Trichloroethane 2SOO.00 4900 1.00E·OS 0.30 0.05 80 25 70 9125 5.98E·04 25550 2.14E'{)4 

Trichloroethylene (TCE) 120.00 4900 1.00E·OS 0.30 0.05 80 25 70 9125 2.7SE'{)5 25550 9.8SE'{)S 

Xylenes (mixed) 580.00 4900 1.ooE·OS 0.30 0.05 80 25 70 9125 1.33E·04 25550 4.nE·05 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T) 1/2/(2 X Pb X Da)] X 1 0.4 m2/cm2 

Calculation of the Volatilization Factor (V F) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E-t01 1.14E-02 2.64E-t04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E-t01 2.6SE-01 S.60E-03 2.1SE-t03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E-t01 1.BOE-01 4.10E-03 2.20E-t03 

Ethyl benzene 7.S0E-02 7.BOE-06 1.11 E-03 2.00E-t02 1.00E-tOO 7.90E-03 3.03E-t03 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E-t04 2.4SE-t02 1.61 E-OS 1.S1 E-t06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.BOE-06 4.3BE-OS 4.S0E-tOO 2.2SE-02 2.70E-OS 1.S3E-t04 
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VF (m3/kg) = (a/c) x [(3.14 x D. x T)tl2/(2 X PbX D.)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Naphthalene 5.90E-02 7.50E-06 1.03E-05 1.19E+D3 5.96E+DO 4.83E-04 3.16E+D4 

2-Nitroaniline O.OOE+DO O.OOE+DO O.OOE+OO O.OOE+OO O.OOE+DO O.OOE+DO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+D4 3.40E+D2 1.10E-05 2.24E+D6 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+D2 1.35E+DO 1.80E-02 2.40E+D3 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+D2 7.00E-01 6.60E-03 2.64E+D3 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+D2 7.00E-01 1.70E-02 1.82E+D3 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+D1 4.70E-01 1.00E-02 1.96E+D3 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.50E+D2 1.25E+DO 6.73E-03 3.54E+D3 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + 8w + (H' x 8a)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mg/l) (atm-m31 (mg/kg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + Sw + (H' x Sa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mgll) (atm-m3! (mglkg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.6OE-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1~77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

-Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline -

Cs 

(mg/kg) 

6370.00 

105.00 

6.60 

327.00 

0.00 

5.30 

0.00 

0.00 

114.00 

0.00 

1290.00 

275000.00 

453.00 

0.00 

20700.00 

0.19 

142.00 

0.00 

0.00 

0.00 

0.00 

32.90 

0.00 

3.17 

34.00 

1.S0 

140.00 

0.00 

3500.00 

2.70 

0.00 

1NF 

(kg/m3) 

1/PEF 

(kg/m3) 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

3.7SE-05 2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

4.65E-04 2.609SE-09 

4.55E-04 2.609SE-09 

3.30E-04 2.609SE-09 

6.62E-07 2.609SE-09 

6.54E-05 2.609SE-09 

3.17E-05 2.609SE-09 

2.609SE-09 

EF 

(day/yr) 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

3.64E-06 

6.01E-OS 

3.7SE-09 

1.S7E-07 

O.OOE+OO 

3.03E-09 

O.OOE+OO 

O.OOE+OO 

6.52E-OS 

O.OOE+OO 

7.3SE-07 

1.57E-04 

2.59E-07 

O.OOE+OO 

1.1SE-05 

1.57E-06 

S.12E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.SSE-OS 

O.OOE+OO 

1.S1 E-09 

3.47E-03 

1.S0E-04 

1.01E-02 

O.OOE+OO 

5.01E-02 

1.S7E-05 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(ug/m3) 

1.30E-03 

2.15E-05 

1.35E-06 

6.6SE-05 

O.OOE+OO 

1.0SE-06 

O.OOE+OO 

O.OOE+OO 

2.33E-05 

O.OOE+OO 

2.64E-04 

5.62E-02 

9.25E-05 

O.OOE+OO 

4.23E-03 

5.62E-04 

2.90E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

6.72E-06 

O.OOE+OO 

6.4SE-07 

1.24E+OO 

6.42E-02 

3.61E+OO 

O.OOE+OO 

1.79E+01 

6.70E-03 

O.OOE+OO 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 0.00 4.46E-07 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 1200.00 4.17E-04 2.609SE-09 SO 25 9125 1.10E-01 25550 3.92E+01 

Toluene 190.00 3.79E-04 2.609SE-09 SO 25 9125 1.5SE-02 25550 5.64E+OO 

1,1,1 - Trichloroethane 2600.00 5.51E-04 2.609SE-09 SO 25 9125 3.14E-01 25550 1.12E+02 

Trichloroethylene (TCE) 120.00 5.10E-04 2.609SE-09 SO 25 9125 1.34E-02 25550 4.79E+OO 

Xylenes (mixed) 5S0.00 2.S3E-04 2.609SE-09 SO 25 9125 3.59E-02 25550 1.2SE+01 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalalion Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HQ (mglkgld) AF(b) HQ (mglm3) (mglm3) HQ HQ 

Inorganlcs 

Aluminum 1.00E+00 3.99E-03 1.00 0.004 SB% 2.93E-OS 0.01 0.003 42% NA 3.64E-06 0.007 

Antimony 4.00E-04 6.SBE-OS 1.00 0.164 B7% 4.B3E-07 O.OS 0.024 13% 2.00E-04 6.01E-OB 0.000 0% 0.IB9 

Arsenic 3.00E-04 4.13E-06 1.00 0.014 BO% 9.11E-07 0.90 0.003 20% S.OOE-04 3.7BE-09 0.000 0% 0.017 

Barium 7.00E-02 2.0SE-04 1.00 0.003 7B% I.SIE-06 O.OS 0.000 12% S.00E-Q4 I.B7E-07 0.000 10% 0.004 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.01 0.000 #DIVlO! 2.00E-OS O.OOE+OO 0.000 #DIV/O! 0.000 

Cadmium 1.00E-03 3.32E-06 1.00 0.003 93% 2.44E-07 1.00 0.000 7% 2.00E-Q4 3.03E-09 0.000 0% 0.004 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO O.OS 0.000 #DIV/O! NA O.OOE+OO 0.000 

Chromium VI S.OOE-Q3 7.14E-OS 1.00 0.014 21% S.2SE-06 O.OS 0.021 31% 2.00E-Q6 6.S2E-OB 0.033 4B% 0.068 

Cobalt 6.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO O.SO 0.000 #DlV/O! 1.02E-03 O.OOE+OO 0.000 #DIVlO! 0.000 

Copper 3.70E-Q2 8.0BE-04 1.00 0.022 B9% S.94E-OS 0.60 0.003 11% NA 7.3BE-07 0.02S 

Iron 3.00E-Ql 1.72E-Ol 1.00 0.S74 1.27E-02 O.OS O.B44 NA NA 1.41B 

Lead NA 2.B4E-04 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 #VALUE! #VALUE! #VALUE! 0.00 #VALUE! #VALUE! NA O.OOE+OO 

Manganese 4.70E-02 1.30E-02 1.00 0.276 SO% 9.S3E-OS O.OS 0.041 7% S.OOE-OS 1.IBE-QS 0.237 43% 0.553 

Mercury (inorganic) 3.00E-04 1.19E-07 1.00 0.000 3S% 4.37E-OB 0.20 0.001 6S% 3.00E-04 I.S7E-06 0.001 

Nickel 2.00E-02 B.B9E-OS 1.00 NA O.OS NA NA 

Potassium NA O.OOE+OO NA #VALUE! #VALUE! #VALUE! NA #VALUE! #VALUEI NA O.OOE+OO 

Selenium S.00E-Q3 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA #VALUE! #VALUE! #VALUE! NA #VALUE! #VALUEI NA O.OOE+OO 

Thallium B.OOE-OS O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 #DIV/OI NA O.OOE+OO 0.000 

Vanadium 7.00E-03 2.06E-OS 1.00 0.003 SB% I.SIE-06 0.10 0.002 42% NA I.BBE-OB 0.005 

Zinc 3.00E-Ol O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 1.99E-06 1.00 1.90E-Q6 O.BO NA I.B1E-09 

1,1 - Dichloroethane 1.00E-Ol 2.13E-QS 1.00 0.000 3% 7.82E-06 0.90 0.000 1% S.OOE-Ql 3.47E-Q3 0.007 96% 0.007 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 1.13E-06 1.00 0.000 2% 4.14E-07 0.90 0.000 1% 3.S0E-02 1.80E-04 O.OOS 97% 0.005 

Ethyl benzene 1.00E-Ol 8.77E-QS 1.00 0.001 8% 3.22E-OS 0.8S 0.000 3% 1.00E+OO 1.0IE-02 0.010 89% 0.011 

Fluoranthene 4.00E-Q2 O.OOE+OO 0.80 0.000 #DIV/O! O.OOE+OO 0.80 0.000 #DIVlO! 1.40E-Ol O.OOE+OO 0.000 #DIV/OI 0.000 

Methyl ethyl ketone (2-butanone) 6.00E-Ql 2.19E-03 1.00 0.004 6% 1.61E-03 0.90 0.003 5% 1.00E+OO S.0IE-02 0.050 88% 0.OS7 

Naphthalene 2.00E-02 1.69E-06 1.00 0.000 1% 6.21E-07 0.80 0.000 1% 3.00E-03 1.87E-QS 0.006 98% 0.006 

2-Nitroaniline S.70E-QS O.OOE+OO 1.00 0.000 #DIVlO! O.OOE+OO 1.00 0.000 #DIVlO! 2.00E-Q4 O.OOE+OO 0.000 /lDIV/O! 0.000 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 #DIVlO! O.OOE+OO O.BO 0.000 #DIVlO! 1.10E-Ql O.OOE+OO 0.000 /lDIVlO! 0.000 

Tetr;lchloroethylene (peE) 1.00E-02 7.S1E-04 1.00 0.07S 20% 2.76E-04 0.90 0.031 8% 4.00E-Ol 1.10E-Ql 0.274 72% 0.380 

Toluene 2.00E-Ql 1.19E-04 1.00 0.001 1% 4.37E-OS 0.90 0.000 1% 4.00E-Ql 1.58E-Q2 0.039 98% 0.040 

1,1,1 - Trichloroethane 2.00E-02 1.63E-03 1.00 0.081 19% S.98E-04 0.90 0.033 8% 1.00E+OO 3.14E-Ol 0.314 73% 0.429 

Trichloroethylene (TCE) NA 7.S1E-OS 1.00 2.76E-OS 0.90 NA 1.34E-Q2 

Xylenes (mixed) 2.00E+00 3.63E-Q4 1.00 0.000 0% 1.33E-04 0.90 0.000 0% 3.00E-Ql 3.S9E-02 0.120 100% 0.120 

SCREENING HI = 3.346 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkg/d) AAF ECR (mglkg/d) AF(b) ECR (ug/m3) (ug/m3) ECR Total 

Inorganlcs 

Aluminum NA 1.42E-03 1.00 1.0SE-OS 0.Q1 NA 1.30E-03 

Antimony NA 2.3SE-OS 1.00 1.73E-07 O.OS NA 2.1SE-OS 

Arsenic 1.S0 1.4BE-06 1.00 2.21E-06 BO% 3.2SE-07 0.90 S.42E-07 20% 4.00E-03 1.35E-06 S.39E-09 0% 2.76E-06 

Barium NA 7.31E-OS 1.00 S.3BE-07 O.OS NA 6.6BE-OS 

Beryllium NA O.OOE+oo 1.00 O.ooE+oo 0.01 2.40E-03 O.OOE+oo O.OOE+oo #DIVIOI O.OOE+oo 

Cadmium NA 1.19E-06 1.00 B.71E-OB 1.00 1.BOE-03 1.0BE-06 1.9SE-09 100% 1.9SE-09 

Calcium NA O.OOE+oo NA NA NA NA O.OOE+oo 

Chromium III NA O.ooE+oo 1.00 O.OOE+oo O.OS NA O.OOE+oo 

Chromium VI NA 2.SSE-OS 1.00 1.B7E-06 O.OS 1.20E-02 2.33E-OS 2.79E-07 100% 2.79E-07 

Cobalt NA O.ooE+oo 1.00 O.OOE+oo O.SO NA O.ooE+oo 

Copper NA 2.B9E-04 1.00 2.12E-OS 0.60 NA 2.64E-04 

Iron NA 6. 1 SE-02 1.00 4.S2E-03 O.OS NA S.62E-02 

Lead NA 1.01E-04 0.00 NA 0.00 NA 9.2SE-OS 

Magnesium NA O.OOE+oo 0.00 #VALUE! 0.00 NA O.OOE+oo 

Manganese NA 4.63E-03 1.00 3.40E-OS O.OS NA 4.23E-03 

Mercury (inorganic) NA 4.2SE-OB 1.00 1.S6E-OB 0.20 NA S.62E-04 

Nickel NA 3. 1 BE-OS 1.00 NA O.OS 4.BOE-04 2.90E-OS 1.39E-OB 100% 1.39E-OB 

Potassium NA O.OOE+oo NA #VALUE! NA NA O.OOE+oo 

Selenium NA O.OOE+oo 1.00 NA 0.90 NA O.OOE+oo 

Sodium NA O.OOE+oo NA #VALUE! NA NA O.ooE+oo 

Thallium NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Vanadium NA 7.36E-06 1.00 S.41E-07 0.10 NA 6.72E-06 

Zinc NA O.OOE+oo 1.00 O.OOE+oo 0.30 NA O.OOE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30 7.09E-07 1.00 S.lBE-06 46% 6.77E-07 O.BO 6.1BE-06 54% 1.70E-03 6.4BE-07 1.10E-09 0% 1.14E-OS 

1,1 - Dichloroethane 0.Q1 7.60E-06 1.00 4.33E-OB 2% 2.79E-06 0.90 1.77E-OB 1% 1.60E-06 1.24E+00 1.9BE-06 97% 2.04E-06 

1,2 - Dichloroethylene (mixed isomers) NA 4.03E-07 1.00 1.4BE-07 0.90 NA 6.42E-02 

Ethyl benzene NA 3.13E-OS 1.00 1.1SE-OS O.BS NA 3.61E+00 

Fluoranthene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.OOE+oo 

Methyl ethyl ketone (2-butanone) NA 7.B3E-04 1.00 S.7SE-04 0.90 NA 1.79E+Ol 

Naphthalene NA 6.04E-07 1.00 2.22E-07 O.BO NA 6.70E-03 

2-Nitroaniline NA O.OOE+oo 1.00 O.OOE+oo 1.00 NA O.OOE+oo 

Pyrene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.ooE+oo 

Tetrachloroethylene (PCE) O.OS 2.68E-04 1.00 1.40E-OS 33% 9.B6E-OS 0.90 S.70E-06 13% S.BOE-07 3.92E+Ol 2.27E-OS 54% 4.24E-OS 

Toluene NA 4.2SE-OS 1.00 1.S6E-OS 0.90 NA S.64E+oo 

1 ,1 ,1 - Trichloroethane NA S.81E-04 1.00 2.14E-04 0.90 NA 1.12E+02 

Trichloroethylene (TCE) 0.01 2.6BE-OS 1.00 2.9SE-07 3% 9.B6E-06 0.90 1.21E-07 1% 1.70E-06 4.79E+00 8.14E-06 9S% B.56E-06 

Xylenes (mixed) NA 1.30E-04 1.00 4.77E-OS 0.90 NA 1.28E+Ol 

ECR = Excess Cancer RIsk 

TOTAL ECR= 7E-QS 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs IR 

(mg/kg) (mg soil/d) 

6S30.000 

2.300 

11.400 

306.000 

(1.000 

0.000 

0.000 

0.000 

22.600 

0.000 

1900.000 

3S100.000 

0.000 

0.000 

5950.000 

0.120 

0.000 

0.000 

0.000 

0.000 

0.000 

26.100 

0.000 

60.700 

0.000 

14.000 

0.000 

160.000 

0.000 

1.100 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Minor construction Worker - Sub Area A4 - Screening Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

4.2SE-03 

1.44E-06 

. 7.14E-06 

1.92E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.42E-05 

O.OOE+OO 

1.19E-03 

2.39E-02 

O.OOE+OO 

O.OOE+OO 

3.73E-03 

7.51E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.63E-05 

O.OOE+OO 

3.S0E-05 

O.OOE+OO 

S.77E-06 

O.OOE+OO 

1.00E-04 

O.OOE+OO 

6.S9E-07 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

'25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

1.53E-03 

5.14E-07 

2.55E-06 

6.S4E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.05E-06 

O.OOE+OO 

4.25E-04 

S.52E-03 

O.OOE+OO 

O.OOE+OO 

1.33E-03 

2.6SE-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.S4E-06 

O.OOE+OO 

1.36E-05 

O.OOE+OO 

3.13E-06 

O.OOE+OO 

3.5SE-05 

O.OOE+OO 

2.46E-07 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

pyrene 130.000 200 1.00E-06 1.00 80 25 70 9125 8.14E-05 25550 2.91E-05 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 96.000 200 1.00E-06 1.00 80 25 70 9125 6.01E-05 25550 2.15E-05 

Xylenes (mixed) 28.000 200 1.00E-06 1.00 80 25 70 9125 1.75E-05 25550 6.26E-06 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1.1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-bulanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mg/kg) 

SS3O.00 

2.30 

11.40 

30S.00 

0.00 

0.00 

0.00 

0.00 

22.S0 

0.00 

1900.00 

3S100.00 

0.00 

0.00 

5950.00 

0.12 

0.00 

0.00 

0.00 

0.00 

0.00 

2S.10 

0.00 

SO.70 

0.00 

14.00 

0.00 

IS0.00 

0.00 

1.10 

0.00 

130.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

Minor construction Worker - Sub Area A4 - Screening Analysis 

AF 

(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.Q1 

NA 

0.Q1 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(day/yr) 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO· 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

so 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

so 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

3.14E-05 

1.0SE-OS 

1.57E-OS 

1.41E-OS 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

1.04E-OS 

O.OOE+OO 

S.75E-05 

1.75E-03 

NA 

#VALUE! 

2.74E-05 

2.7SE-OS 

NA 

#VALUE! 

NA 

#VALUE! 

O.OOE+OO 

1.20E-OS 

O.OOE+OO 

3.S3E-05 

O.OOE+OO 

3.22E-OS 

O.OOE+OO 

9.57E-05 

O.OOE+OO 

2.53E-07 

O.OOE+OO 

5.9SE-05 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg·d) 

1.12E-05 

3.7SE-09 

5.S2E-07 

5.03E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

3.72E-07 

O.OOE+OO 

3.12E-05 

S.2SE-04 

NA 

#VALUE! 

9.7SE-OS 

9.SSE-09 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

4.29E-07 

O.OOE+OO 

1.3OE-05 

O.OOE+OO 

1.15E-OS 

O.OOE+OO 

3.42E-05 

O.OOE+OO 

9.04E-OS 

O.OOE+OO 

2.14E-05 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs X CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

1,1,1 - Trichloroethane 0.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 96.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 2.21E·05 25550 7.89E-06 

Xylenes (mixed) 28.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 6.44E'()6 25550 2.3OE-06 
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VF (m3/kg) = (O/C) x [(3.14 x DB X T) 112/(2 X Pb X DB)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 2.1SE+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 2.20E+03 

Ethyl benzene 7.S0E-02 7.80E·06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61E-OS 1.S1E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E·06 4.38E·OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.S3E+04 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T) 1/2/(2 X Pb X D.)] X 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Naphthalene S.90E·02 7.S0E-06 1.03E-OS 1.19E+D3 S.96E+DO 4.83E-04 3.16E+D4 

2-Nitroaniline O.OOE+DO O.OOE+DO O.OOE+DO O.OOE+DO O.OOE+DO O.OOE+DO #OIV/OI 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+D4 3.40E+D2 1.10E-OS 2.24E+D6 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+D2 1.3SE+DO 1.80E-02 2.40E+D3 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+D2 7.00E-01 6.60E-03 2.64E+D3 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+D2 7.00E-01 1.70E-02 1.82E+D3 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+D1 4.70E-01 1.00E-02 1.96E+D3 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+D2 1.2SE+DO 6.73E-03 3.S4E+D3 
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Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + 8w + (H' x 8a)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mg/kg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + 8w + (H' x 8a}] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mg/kg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene(mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2·butanone) 

Naphthalene 

2·Nitroaniline 

Cs 

(mglkg) 

6S30.00 

2.30 

11.40 

306.00 

0.00 

0.00 

0.00 

0.00 

22.60 

0.00 

1900.00 

3S100.00 

0.00 

0.00 

5950.00 

0.12 

0.00 

0.00 

0.00 

0.00 

0.00 

26.10 

0.00 

60.70 

0.00 

14.00 

0.00 

160.00 

0.00 

1.10 

0.00 

1NF 

(kg/m3) 

1/PEF 

(kg/m3) 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

3.7SE-05 2.609SE-09 

4.65E-04 

4.55E-04 

3.30E-04 

6.62E-07 

6.54E-05 

3.17E-05 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

EF 

(day/yr) 

SO 

SO 

SO 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

3.91 E-06 25550 

1.32E-09 25550 

6.52E-09 25550 

1.75E-07 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.29E-OS 25550 

O.OOE+OO 25550 

1.09E-06 25550 

2.1SE-05 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

3.40E-06 25550 

9.95E-07 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.49E-OS 25550 

O.OOE+OO 25550 

3.47E-OS 

O.OOE+OO 

1.40E-03 

O.OOE+OO 

2.33E-05 

O.OOE+OO 

7.64E-06 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

/ 

Carcin 

LADC 

(ug/m3) 

1.40E-03 

4.70E-07 

2.33E-06 

6.25E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.62E-06 

O.OOE+OO 

3.SSE-04 

7.7SE-03 

O.OOE+OO 

O.OOE+OO 

1.22E-03 

3.55E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.33E-06 

O.OOE+OO 

1.24E-05 

O.OOE+OO 

4.99E-01 

O.OOE+OO 

S.32E-03 

O.OOE+OO 

2.73E-03 

O.OOE+OO 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kglm3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mglm3) (Carcin) (uglm3) 

Pyrene 130.00 4.46E-07 2.609SE-09 SO 25 9125 1.2SE-05 25550 4.57E-03 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 96.00 5.10E-04 2.609SE-09 SO 25 9125 1.07E-02 25550 3.S3E+OO 

Xylenes (mixed) 2S.00 2.S3E-04 2.609SE-09 SO 25 9125 1.73E-03 25550 6.19E-01 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Eslimated Inhalalion % Combined 

Chemical RID Ingeslion Ingeslion Ingeslion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HO (mglkg/d) AF(b) HO (mglm3) (mglm3) HO HO 

Inorganlcs 

Aluminum 1.00E+00 4.26E-03 1.00 0.004 S6% 3.14E-OS 0.01 0.003 42% NA 3.91E-06 0.007 

Antimony 4.00E-04 1.44E-06 1.00 0.004 67% 1.06E-06 O.OS 0.001 13% 2.00E-04 1.32E-09 0.000 0% 0.004 

Arsenic 3.00E-04 7.14E-06 1.00 0.024 60% 1.S7E-06 0.90 0.006 20% S.00E-04 6.S2E-Q9 0.000 0% 0.030 

Barium 7.00E-02 1.92E-04 1.00 0.003 76% 1.41E-06 O.OS 0.000 12% S.OOE-Q4 1.7SE-07 0.000 10% 0.003 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.01 0.000 #DIV/O! 2.00E-OS O.OOE+OO 0.000 #DIV/OI 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 #DIVlO! O.OOE+OO 1.00 0.000 #DIV/O! 2.00E-04 O.OOE+OO 0.000 #DIVlO! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO O.OS 0.000 #DIV/O! NA O.OOE+OO 0.000 

Chromium VI S.OOE-Q3 1.42E-OS 1.00 0.003 21% 1.04E-06 O.OS 0.004 31% 2.00E-Q6 1.29E-Q6 0.006 46% 0.013 

Cobalt 6.00E-Q2 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO O.SO 0.000 NDIV/O! 1.02E-03 O.OOE+OO 0.000 NDIVIOI 0.000 

Copper 3.70E-02 1.19E-03 1.00 0.032 69% 6.7SE-OS 0.60 0.004 11% NA 1.09E-06 0.036 

Iron 3.00E-Ol 2.39E-02 1.00 0.060 1.7SE-03 O.OS 0.117 NA NA 0.196 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 #VALUE! NVALUE! #VALUE! 0.00 #VALUE! NVALUE! NA O.OOE+OO 

Manganese 4.70E-02 3.73E-03 1.00 0.079 SO% 2.74E-OS O.OS 0.012 7% S.OOE-QS 3.40E-06 0.066 43% 0.159 

Mercury (inorganic) 3.00E-04 7.S1E-06 1.00 0.000 3S% 2.76E-06 0.20 0.000 6S% 3.00E-04 9.9SE-07 0.001 

Nickel 2.00E-02 O.OOE+OO 1.00 NA O.OS NA NA 

Potassium NA O.OOE+OO NA NVALUE! NVALUE! NVALUE! NA NVALUEI HVALUE! NA O.OOE+OO 

Selenium S.OOE-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA NVALUE! HVALUE! HVALUE! NA HVALUE! HVALUE! NA O.OOE+OO 

Thallium 6.00E-QS O.OOE+OO 1.00 0.000 NDIVlO! O.OOE+OO 0.90 0.000 HDIV/OI NA O.OOE+OO 0.000 

Vanadium 7.00E-03 1.63E-OS 1.00 0.002 S6% 1.20E-06 0.10 0.002 42% NA 1.49E-06 0.004 

Zinc 3.00E-Ol O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 3.60E-OS 1.00 3.63E-OS 0.60 NA 3.47E-06 

1,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 NDIV/O! S.OOE-Ql O:OOE+OO 0.000 HDIV/O! 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 6.77E-06 1.00 0.001 2% 3.22E-06 0.90 0.000 1% 3.S0E-02 1.40E-03 0.040 97% 0.041 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.6S 0.000 NDIVlO! 1.00EtOO O.OOE+OO 0.000 HDIVIOI 0.000 

Fluoranthene 4.00E-02 1.00E-Q4 0.60 0.002 39% 9.S7E-OS 0.60 0.003 S6% 1.40E-Ql 2.33E-OS 0.000 3% 0.005 

Methyl ethyl ketone (2-butanone) 6.00E-Ol O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.90 0.000 HDIVlO! 1.00E+00 O.OOE+OO 0.000 HDIVlO! 0.000 

Naphthalene 2.00E-02 6.69E-07 1.00 0.000 1% 2.S3E-07 0.60 0.000 1% 3.00E-Q3 7.64E-06 0.003 96% 0.003 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 1.00 0.000 NDIV/O! 2.00E-Q4 O.OOE+OO 0.000 #DIVIOI 0.000 

Pyrene 3.00E-02 6.14E-OS 0.60 0.002 4S% S.96E-OS 0.60 0.002 S2% 1.10E-Ql 1.26E-QS 0.000 2% 0.005 

Tetrachloroeth~ene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.90 0.000 NDIV/O! 4.00E-Ol O.OOE+OO 0.000 #DIV/O! 0.000 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 NDIV/O! 4.00E-Ol O.OOE+OO 0.000 #DIV/O! 0.000 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 HDIVlO! 1.00E+00 O.OOE+OO 0.000 #DIVIOI 0.000 

Trichloroethylene (TCE) NA 6.01E-OS 1.00 2.21E-OS 0.90 NA 1.07E-02 

Xylenes (mixed) 2.00E+00 1.7SE-OS 1.00 0.000 0% 6.44E-06 0.90 0.000 0% 3.00E-Ql 1.73E-03 0.006 100% 0.006 

SCREENING HI = 0.514 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkgld) AAF ECA (mglkgld) AF(b) ECA (uglm3) (uglm3) ECA Total 

Inorganlcs 

Aluminum NA 1.S3E-03 1.00 1.12E-OS 0.D1 NA 1.40E-03 

Antimony NA S.14E-07 1.00 3.7BE-09 O.OS NA 4.70E-07 

Arsenic 1.S0 2.SSE-06 1.00 3.B2E-06 BO% S.62E-07 0.90 9.37E-07 20% 4.00E-03 2.33E-06 9.32E-09 0% 4.77E-06 

Barium NA 6.B4E-OS 1.00 S.03E-07 O.OS NA 6.2SE-OS 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

Cadmium NA O.OOE+OO 1.00 O.OOE+OO 1.00 1.BOE-03 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Chromium VI NA S.OSE-06 1.00 3.72E-07 O.OS 1.20E-02 4.62E-06 S.54E-OB 100% S.54E-OB 

Cobalt NA O.OOE+OO 1.00 O.OOE+OO O.SO NA O.OOE+OO 

Copper NA 4.2SE-04 1.00 3.12E-OS 0.60 NA 3.BBE-04 

Iron NI\ B.S2E-03 1.00 6.26E-04 O.OS NA 7.7BE-03 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 HVALUE! 0.00 NA O.OOE+OO 

Manganese NA 1.33E-03 1.00 9.7BE-06 0.05 NA 1.22E-03 

Mercury (inorganic) NA 2.6BE-OB 1.00 9.B6E-09 0.20 NA 3.SSE-04 

Nickel NA O.OOE+OO 1.00 NA 0.05 4.BOE-04 O.OOE+OO O.OOE+OO IIDIV/o! O.DDE+OO 

Potassium NA O.OOE+OO NA HVALUE! NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 NA 0.90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA HVALUE! NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA S.B4E-06 1.00 4.29E-07 0.10 NA S.33E-06 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.30 1.36E-OS 1.00 9.91E-OS 46% 1.30E-OS O.BO 1.lBE-04 54% 1.70E-03 1.24E-OS 2.11E-OB 0% 2.17E-04 

1,1 - Dichloroethane 0.01 O.OOE+OO 1.00 O.OOE+OO HDIVlO! O.OOE+OO 0.90 O.OOE+OO HDIV/O! 1.60E-06 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

1,2 -Dichloroethylene (mixed isomers) NA 3.13E-06 1.00 1.lSE-06 0.90 NA 4.99E-Ol 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO O.BS NA O.OOE+OO 

Fluoranthene NA 3.SBE-OS O.BO 3.42E-OS O.BO NA B.32E-03 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Naphthalene NA 2.46E-07 1.00 9.04E-OB O.BO NA 2.73E-03 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+OO 1.00 NA O.OOE+OO 

Pyrene NA 2.91E-OS O.BO 2.14E-OS O.BO NA 4.S7E-03 

Tetrachloroethylene (PCE) O.OS O.OOE+OO 1.00 O.OOE+OO HDIVlO! O.OOE+OO 0.90 O.OOE+OO HDIV/OI S.BOE-07 O.OOE+OO O.OOE+OO HDIVlO! O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethylene (TCE) 0.01 2.1SE-OS 1.00 2.36E-07 3% 7.B9E-06 0.90 9.64E-OB 1% 1.70E-06 3.B3E+OO 6.S2E-06 9S% 6.B5E-06 

Xylenes (mixed) NA 6.26E-06 1.00 2.30E-06 0.90 NA 6.19E-Ol 

ECA = Excess Cancer Aisk 

TOTALECA= 2E-04 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Bery"ium 

Cadmium 

Calcium 

Chromium '" 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury. (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-bulanone) 

Naphthalene 

2-Nitroaniline 

Cs IR 

(mglkg) (mg soil/d) 

4580.000 

2.300 

9.400 

1l)7.000 

0.000 

0.000 

0.000 

0.000 

12.800 

0.000 

43.100 

12300.000 

0.000 

0.000 

1560.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

24.600 

0.000 

0.759 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06· 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

·80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

Page 1 of 2 

ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.87E-03 

1.44E-06 

5.89E-06 

1.23E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

8.02E-06 

O.OOE+OO 

2.70E-05 

7.70E-03 

O.OOE+OO 

O.OOE+OO 

9.77E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.54E-05 

O.OOE+OO 

4.75E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

1.02E-03 

5.14E-07 

2.10E-06 

4.41E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.86E-06 

O.OOE+OO 

9.64E-06 

2.75E-03 

O.OOE+OO 

O.OOE+OO 

3.49E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.50E-06 

O.OOE+OO 

1.70E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soillnlilestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Pyrene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper. 

Iron 

Lead 

Magnesium. 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

8enzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2 -butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mglkg) 

45S0.00 

2.30 

9.40 

197.00 

0.00 

0.00 

0.00 

0.00 

12.S0 

0.00 

43.10 

12300.00 

0.00 

0.00 

1560.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

24.60 

0.00 

0.76 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E·06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(day/yr) 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.11E-05 

1.06E-OS 

1.30E-06 

9.07E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

5.S9E-07 

O.OOE+OO 

1.9SE-06 

5.66E-04 

NA 

#VALUEI 

7.1SE-06 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

1.13E-06 

O.OOE+OO 

4.54E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg·d) 

7.53E-06 

3.7SE-09 

4.64E-07 

3.24E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

2. 1 OE-07 

O.OOE+OO 

7.0SE-07 

2.02E-04 

NA 

#VALUEI 

2.56E-06 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

4.04E-07 

O.OOE+OO 

1.62E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kg/mg) (mg/cm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

1.1.1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.ooE+OO 25550 O.ooE+OO 

Trichloroethylene (TCE) 0.00 4900 l.ooE-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.ooE+OO 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.ooE+OO 25550 O.ooE+OO 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T)1121(2 X Pb X D.)] x 10"" m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (em3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 2.1SE+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 2.20E+03 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.S1E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.S3E+04 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T) 112/(2 X Pb X Da)] X 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3!g) (cm3!g) (atm-m3! VF 
mol) (m3/kg) 

Naphthalene 5.90E-02 7.50E-06 1.03E-05 1.19E+03 5.96E+OO 4.83E-04 3.16E+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIVlO! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-05 2.24E+06 

Tetrachloroethylene (PC E) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.35E+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.50E+02 1.25E+OO 6.73E-03 3.54E+03 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + 8w + (H' x 8.)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mg/kg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.BOE-03 2083 

1,2 - Dichloroethyfene (mixed isomers) 3.BOE+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.0BE-01 1.B1E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + 8w + (H' x 8a)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mglkg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E-t02 1.77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

·Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs 

(mg/kg) 

45BO.00 
2.30 

9.40 

197.00 

0.00 

0.00 

0.00 

0.00 

12.BO 
0.00 

43.10 

12300.00 

0.00 

0.00 

1560.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

24.60 

0.00 

0.76 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1NF 

(kglm3) 

1/PEF 

(kg/m3) 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

3.7BE-05 2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

4.65E-04 2.609BE-09 

4.55E-04 2.609BE-09 

3.30E-04 2.609BE-09 

6.62E-07 2.609BE-09 

6.54E-05 2.609BE-09 

3.17E-05 2.609BE-09 

2.609BE-09 

EF 

(day/yr) 

BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 

BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

2.62E-06 25550 

1.32E-09 25550 

5.3BE-09 25550 

1.13E-07 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

7.32E-09 25550 

O.OOE+OO 25550 

2.47E-OB 25550 

7.04E-06 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

B.92E-07 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1 .41 E-OB 25550 

O.OOE+OO 25550 

4.34E-10 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

9.36E-04 

4.70E-07 

1.92E-06 

4.02E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.61E-06 

O.OOE+OO 

B.B1E-06 
2.51E-03 

O.OOE+OO 

O.OOE+OO 

3.19E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.03E-06 

O.OOE+OO 

1.55E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 4.46E-07 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 5.10E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 2.83E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalalion Eslimaled Inhalation % Combined 

Chemical RID Ingeslion Ingestion Ingestion Tolal Contact Dose Contact Total RIC Air Conc Total Pathway 

(mQl1<g-d) (mQl1<gld) AAF(a) HQ (mQl1<gld) AF(b) HQ (mglm3) (mglm3) HQ HQ 

Inorganlcs 

Aluminum 1.00E+00 2.87E-03 1.00 0.003 S8% 2.11E-OS 0.01 0.002 42% NA 2.S2E-OS O.OOS 

Anlimony 4.00E-04 1.44E-OS 1.00 0.004 87% 1.0SE-08 O.OS 0.001 13% 2.00E-04 1.32E-09 0.000 0% 0.004 

Arsenic 3.00E-04 S.89E-OS 1.00 0.020 80% 1.30E-OS 0.90 O.OOS 20% S.00E-04 S.38E-09 0.000 0% 0.024 

Barium 7.00E-02 1.23E-04 1.00 0.002 78% 9.07E-07 O.OS 0.000 12% S.00E-04 1.13E-07 0.000 10% 0.002 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.01 0.000 IIDIVlO! 2.00E-OS O.OOE+OO 0.000 IIDIVlO! 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 1.00 0.000 IIDIVlO! 2.00E-04 O.OOE+OO 0.000 IIDIVlO! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO O.OS 0.000 IIDIV/O! NA O.OOE+OO 0.000 

Chromium VI S.OOE-03 8.02E-06 1.00 0.002 21% S.89E'07 O.OS 0.002 31% 2.00E-06 7.32E-09 0.004 48% 0.008 

CobaH S.OOE-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO O.SO 0.000 IIDIVlO! 1.02E-03 O.OOE+OO 0.000 IIDIV/o! 0.000 

Copper 3.70E-02 2.70E-OS 1.00 0.001 89% 1.98E-OS O.SO 0.000 11% NA 2.47E-08 0.001 

Iron 3.OOE-Ol 7.70E-03 1.00 0.02S S.SSE-04 O.OS 0.038 NA NA 0.063 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 IIVALUE! IIVALUE! IIVALUE! 0.00 IIVALUEI IIVALUE! NA O.OOE+OO 

Manganese 4.70E-02 9.77E-04 1.00 0.021 SO% 7.18E-OS O.OS 0.003 7% S.OOE-OS 8.92E-07 0.Q18 43% 0.042 

Mercury (inorganic) 3.00E-04 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.20 0.000 IIDIVlO! 3.00E-04 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA O.OS NA NA 

Potassium NA O.OOE+OO NA IIVALUE! IIVALUE! IIVALUE! NA IIVALUE! IIVALUEI NA O.OOE+OO 

Selenium S.00E-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA IIVALUE! IIVALUE! IIVALUE! NA IIVALUE! IIVALUEI NA O.OOE+OO 

Thallium 8.00E-OS O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIV/O! NA O.OOE+OO 0.000 

Vanadium 7.00E-03 1.54E-OS 1.00 0.002 S8% 1.13E-OS 0.10 0.002 42% NA 1.41E-08 0.004 

Zinc 3.OOE-Ol O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 4.7SE-07 1.00 4.S4E-07 0.80 NA 4.34E-l0 

1 ,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIVlO! S.OOE-Ol O.DOE+OO 0.000 IIDIV/O! 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIV/OI 3.SOE-02 O.OOE+OO 0.000 IIDIV/OI 0.000 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.8S 0.000 IIDIV/O! 1.00E+OO O.OOE+OO 0.000 IIDIV/O! 0.000 

Fluoranthene 4.00E-02 O.OOE+OO 0.80 0.000 IIDIV/O! O.OOE+OO 0.80 0.000 IIDIV/O! 1.40E-Ol O.OOE+OO 0.000 IIDIV/O! 0.000 

Methyl ethyl ketone (2-butanone) S.OOE-Ol O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVlO! 1.00E+OO O.OOE+OO 0.000 IIDIV/oI 0.000 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.80 0.000 IIDIV/O! 3.OOE-03 O.OOE+OO 0.000 IIDIV/O! 0.000 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 1.00 0.000 IIDIV/O! 2.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

Pyrene 3.OOE-02 O.OOE+OO 0.80 0.000 IIDIVlO! O.OOE+OO 0.80 0.000 IIDIV/O! 1.10E-Ol O.OOE+OO 0.000 IIDIVlO! 0.000 

Tetrachloroethylene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIV/O! 4.00E-Ol O.OOE+OO 0.000 IIDIV/OI 0.000 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIVlO! 4.00E-Ol O.OOE+OO 0.000 IIDIV/o! 0.000 

1 ,1 ,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIVlO! 1.00E+00 O.OOE+OO 0.000 IIDIV/OI 0.000 

Trichloroethylene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVlO! 3.OOE-Ol O.OOE+OO 0.000 IIDIV/O! 0.000 

SCREENING HI = 0.153 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-I (mglkg/d) AAF ECR (mglkg/d) AF(b) ECR (ug/m3) (ug/m3) ECR Total 

Inorganlcs 

Aluminum NA 1.02E-03 1.00 7.53E-06 0.01 NA 9.36E-04 

Antimony NA 5.14E-07 1.00 3.7BE-09 0.05 NA 4.70E-Q7 

Arsenic 1.50 2. I OE-06 1.00 3.15E-06 BO% 4.64E-07 0.90 7.73E-Q7 20% 4.00E-Q3 1.92E-06 7.6BE-09 0% 3.93E-Q6 

Barium NA 4.41E-05 1.00 3.24E-07 0.05 NA 4.02E-05 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO IDIV/O! O.ooE+OO 

Cadmium NA O.OOE+OO 1.00 O.OOE+OO 1.00 I.BOE-Q3 O.OOE+OO O.ooE+OO IDIV/O! O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+oo 0.05 NA O.OOE+OO 

Chromium VI NA 2.B6E-06 1.00 2.10E-07 0.05 1.20E-02 2.61E-OS 3. I 4E-QB 100% 3.14E-QB 

Cobalt NA O.ooE+OO 1.00 O.OOE+OO 0.50 NA O.OOE+OO 

Copper NA 9.64E-06 1.00 7.0BE-07 O.SO NA B.B1E-06 

Iron NA 2.75E-03 1.00 2.02E-04 0.05 NA 2.51E-03 

Lead NA O.ooE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.ooE+OO 0.00 IVALUE! 0.00 NA O.OOE+OO 

Mangal)ese NA 3.49E-04 1.00 2.5SE-OS 0.05 NA 3.19E-04 

Mercury (inorganic) NA O.ooE+OO 1.00 O.OOE+OO 0.20 NA O.ooE+OO 

Nickel NA O.OOE+OO 1.00 NA 0.05 4.BOE-04 O.ooE+OO O.OOE+OO .IDIVlO! O.ooE+OO 

Potassium NA O.OOE+OO NA IVALUEI NA NA O.ooE+OO 

Selenium NA O.ooE+OO 1.00 NA 0.90 NA O.ooE+OO 

Sodium NA O.ooE+OO NA IVALUE! NA NA O.ooE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

Vanadium NA 5.50E-OS 1.00 4.04E-07 0.10 NA 5.03E-Q6 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.ooE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.30 1.70E-07 1.00 1.24E-OS 4S% I.S2E-07 O.BO I.4BE-OS 54% 1.70E-03 1.55E-Q7 2.64E-l0 0% 2.72E-Q6 

1,1 - Dichloroethane 0.01 O.ooE+OO 1.00 O.OOE+OO IDIVlO! O.OOE+OO 0.90 O.OOE+OO IDIV/O! I.S0E-OS O.OOE+OO O.ooE+OO IDIVIO! O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 
Ethyl· benzene NA O.ooE+OO 1.00 O.OOE+OO 0.B5 NA O.OOE+OO 

Fluoranthene NA O.OOE+OO O.BO O.OOE+OO O.BO NA O.OOE+OO 

Methyl ethyl ketone (2-butanone) NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

Naphthalene NA O.OOE+OO 1.00 O.OOE+oo O.BO NA O.ooE+OO 

2-Nitroaniline NA O.ooE+OO 1.00 O.OOE+OO 1.00 NA O.ooE+OO 

Pyrene NA O.ooE+OO O.BO O.OOE+OO O.BO NA O.ooE+OO 

Tetrachloroethylene (PCE) 0.05 O.ooE+OO 1.00 O.ooE+OO IDIV/O! O.OOE+OO 0.90 O.OOE+OO IDIVlO! 5.BOE-Q7 O.ooE+OO O.OOE+OO IDIVlO! O.OOE+OO 
Toluene NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethylene (TCE) 0.01 O.OOE+OO 1.00 O.OOE+OO IDIV/O! O.OOE+OO 0.90 O.OOE+OO IDIVlO! 1.70E-06 O.OOE+OO O.OOE+OO IDIV/O! O.OOE+OO 
Xylenes (mixed) NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

ECR = Excess Cancer Risk 

TOTALECR= 7E-06 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

OrganiCS 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs IR 

(mg/kg) (mg soil/d) 

3960.000 

0.000 

3.000 

0.000 

b.OOO 

0.000 

0.000 

0.000 

7.800 

0.000 

11.500 

9910.000 

0.000 

0.000 

747.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.400 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

Minor construction Worker - Sub Area 82 - Screening Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

2.48E-03 

O.OOE+OO 

1.88E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.88E-OS 

O.OOE+OO 

7.20E-OS 

S.21E-03 

O.OOE+OO 

O.OOE+OO 

4.S8E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.50E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

8.8SE-04 

O.OOE+OO 

S.71E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.74E-OS 

O.OOE+OO 

2.57E-OS 

2.22E-03 

O.OOE+OO 

O.OOE+OO 

1.S7E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

8.95E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kglmg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Pyrene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Coba~ 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mg/kg) 

39S0.00 

0.00 

3.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7.BO 

0.00 

11.50 

9910.00 

0.00 

0.00 

747.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.40 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-OS 

1.00E-OS 

1.00E-06 

1.00E-06 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30' 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 

Page 1 of 2 

EF 

(day/yr) 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO' 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

1.B2E-05 

O.OOE+OO 

4.14E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

3.59E-07 

O.OOE+OO 

5.29E-07 

4.5SE-04 

NA 

#VALUEI 

3.44E-OS 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.39E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

S.51 E-OS 

O.OOE+OO 

1.4BE-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

1.2BE-07 

O.OOE+OO 

1.B9E-07 

1.S3E-04 

NA 

#VALUEI 

1.23E-OS 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

B.55E-OB 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mglkg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

1.1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 4900 1.00E-D6 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T) 1/2/(2 X Pb X De)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 2.15E+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.80E-01 4.10E-03 2.20E+03 

Ethyl benzene 7.50E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61 E-05 1.51E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E-06 4.38E-05 4.50E+OO 2.25E-02 2.70E-05 1.53E+04 

Minor construction Worker - Sub Area 82 - Screening Analysis Page 1 of 2 9/12101 



VF (rnJ/kg) = (O/C) x [(3.14 x DB X T) 1/2/(2 X Pb X D.)] X 10-4 rn2/crn2 

Calculation of the Volatilization Factor (VF) 

Di Dw Da Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3i1<g) 

Naphthalene 5.90E-02 7.50E-06 1.03E-05 1.19E+03 5.96E+OO 4.83E-04 3.16E+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #DIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-05 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.35E+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1 ,1 ,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.50E+02 1.25E+OO 6.73E-03 3.54E+03 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + 8w + (H' x 8.)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mg/l) (atm-m31 (mg/kg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium. 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/pb) x [(Kd x Pb) + 8w + (H' x 8a)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mg/kg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

-Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs 

(mglkg) 

3960.00 

0.00 

3.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7.S0 

0.00 

11.50 

- 9910.00 

0.00 

0.00 

747.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.40 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1NF 

(kglm3) 

1/PEF 

(kglm3) 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

3.7SE-05 2.609SE-09 

4.65E-04 

4.55E-04 

3.30E-04 

6.62E-07 

6.54E-05 

3.17E-05 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

EF 

(day/yr) 

SO 

so 
so 
so 
80 

so 
so 
80 

so 
so 
80 

80 

so 
so 
80 

so 
80 

so 
so 
80 

so 
80 

so 

80 

so 
so 
so 
80 

80 

80 

so 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

2.27E-06 25550 

O.OOE+OO 25550 

1.72E-09 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

4.46E-09 25550 

O.OOE+OO 25550 

6.5SE-09 25550 

5.67E-06 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

4.27E-07 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

2.29E-10 25550 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

8.09E-04 

O.OOE+OO 

6.13E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.59E-06 

O.OOE+OO 

2.35E-06 

2.02E-03 

O.OOE+OO 

O.OOE+OO 

1.53E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

S.17E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

./ 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 
Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 0.00 4.46E-07 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 5.10E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 2.83E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HO (mglkgld) AF(b) HO (mglm3) (mglm3) HO HO 

Inorganlcs 

Aluminum 1.00E+OO 2.48E-03 1.00 0.002 S8% 1.82E-OS 0.01 0.002 42% NA 2.27E-06 0.004 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.05 0.000 IIDIV/O! 2.00E-04 O.OOE+OO 0.000 IIDIVlO! 0.000 

Arsenic 3.00E-04 1.88E-Q6 1.00 0.006 80% 4.14E-Q7 0.90 0.002 20% 5.00E-04 1.72E-09 0.000 0% 0.008 

Barium 7.00E-Q2 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO O.OS 0.000 IIDIVlO! S.OOE-04 O.OOE+OO 0.000 IIDIVlO! 0.000 

Beryllium 2.00E-Q3 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.01 0.000 IIDIV/O! 2.00E-QS O.OOE+OO 0.000 IIDIV/o! 0.000 

Cadmium 1.00E-Q3 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 1.00 0.000 IIDIVlO! 2.00E-04 O.OOE+OO 0.000 IIDIVlO! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+OO O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.05 0.000 IIDIVlO! NA O.OOE+OO 0.000 

Chromium VI S.OOE-03 4.88E-Q6 1.00 0.001 21% 3.S9E-07 O.OS 0.001 31% 2.00E-06 4.46E-09 0.002 48% 0.005 

CobaH 6.00E-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO O.SO 0.000 IIDIV/O! 1.02E-03 O.OOE+OO 0.000 IIDIV/O! 0.000 

Copper 3.70E-02 7.20E-06 1.00 0.000 89% S.29E-07 0.60 0.000 11% NA 6.S8E-09 0.000 

Iron 3.00E-01 6.21E-03 1.00 0.021 4.S6E-04 O.OS 0.030 NA NA 0.OS1 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 IIVALUE! IIVALUE! IIVALUE! 0.00 IIVALUEI IIVALUE! NA O.OOE+OO 

Manganese 4.70E-02 4.68E-04 1.00 0.010 SO% 3.44E-06 O.OS 0.001 7% S.OOE-OS 4.27E-07 0.009 43% 0.020 

Mercury (inorganic) 3.00E-04 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.20 0.000 IIDIVIOI 3.00E-Q4 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA O.OS NA NA 

Potassium NA O.OOE+OO NA IIVALUE! IIVALUE! IIVALUE! NA IIVALUE! IIVALUE! NA O.OOE+OO 

Selenium S.OOE-Q3 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA IIVALUE! IIVALUE! IIVALUE! NA IIVALUEI IIVALUEI NA O.OOE+OO 

Thallium 8.00E-OS O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIVlO! NA O.OOE+OO 0.000 

Vanadium 7.00E-03 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.10 0.000 IIDIVlO! NA O.OOE+OO 0.000 

Zinc 3.00E-01 O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 2.S0E-07 1.00 2.39E-07 0.80 NA 2.29E-10 

1,1 - Dichloroethane 1.00E-Q1 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIVlO! S.OOE-Q1 O:OOE+OO 0.000 IIDIV/O! 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIVIOI 3.S0E-02 O.OOE+OO 0.000 IIDIV/O! 0.000 

Ethyl benzene 1.00E-01 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.8S 0.000 IIDIVIOI 1.00E+OO O.OOE+OO 0.000 IIDIV/OI 0.000 

Fluoranthene 4.00E-02 O.OOE+OO 0.80 0.000 IIDIV/O! O.OOE+OO 0.80 0.000 IIDIVlO! 1.40E-Q1 O.OOE+OO 0.000 IIDIVIOI 0.000 

Methyl ethyl ketone (2-butanone) 6.00E-01 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVIOI 1.00E+OO O.OOE+OO 0.000 IIDIVlO! 0.000 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.80 0.000 IIDIVlO! 3.00E-Q3 O.OOE+OO 0.000 IIDIV/O! 0.000 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 1.00 0.000 IIDIVlO! 2.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 IIDIV/O! O.OOE+OO 0.80 0.000 IIDIVlO! 1.10E-Q1 O.OOE+OO 0.000 IIDIV/oI 0.000 

Tetrachloroethylene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIV/O! 4.00E-Q1 O.OOE+OO 0.000 IIDIV/o! 0.000 

Toluene 2.00E-01 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIV/OI 4.00E-Q1 O.OOE+OO 0.000 IIDIVlO! 0.000 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIV/O! 1.00E+OO O.OOE+OO 0.000 IIDIVIOI 0.000 

Trichloroethylene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.00E+OO O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIVIOI 3.00E-Q1 O.OOE+OO 0.000 IIDIV/o! 0.000 

SCREENING HI = 0.088 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (ugIm3) ECR Total 

Inorganlcs 

Aluminum NA B.B6E-04 1.00 6.S1E-06 0.01 NA B.09E-04 

Antimony NA O.OOE+oo 1.00 O.OOE+oo O.OS NA O.OOE+oo 

Arsenic 1.50 6.71E-07 1.00 1.01E-06 BO% 1.4BE-07 0.90 2.47E-07 20% 4.ooE-03 6.13E-07 2.4SE-09 0% 1.26E-06 

Barium NA O.OOE+oo 1.00 O.OOE+oo 0.05 NA O.OOE+oo 

Beryllium NA O.OOE+oo 1.00 O.OOE+oo 0.01 2.40E-03 O.OOE+oo O.OOE+oo HDIVIOI O.ooE+oo 

Cadmium NA O.OOE+oo 1.00 O.OOE+oo 1.00 1.BOE-03 O.OOE+oo O.OOE+oo HDIVlO! O.OOE+oo 

Calcium NA O.OOE+oo NA NA NA NA O.OOE+oo 

Chromium III NA O.OOE+oo 1.00 O.OOE+oo O.OS NA O.OOE+oo 

Chromium VI NA 1.74E-06 1.00 1.2BE-07 0.05 1.20E-02 1.S9E-06 1.91E-OB 100% 1.91E-OB 

Cobalt NA O.ooE+oo 1.00 O.OOE+oo O.SO NA O.OOE+oo 

Copper NA 2.S7E-06 1.00 1.B9E-07 0.60 NA 2.3SE-06 

Iron NA 2.22E-03 1.00 1.63E-04 0.05 NA 2.02E-03 

Lead NA O.OOE+oo 0.00 NA 0.00 NA O.OOE+oo 

Magnesium NA O.OOE+oo 0.00 HVALUE! 0.00 NA O.OOE+oo 

Manganese NA 1.67E-04 1.00 1.23E-06 O.OS NA 1.S3E-04 

Mercury (inorganic) NA O.OOE+oo 1.00 O.OOE+oo 0.20 NA O.OOE+oo 

Nickel NA O.OOE+oo 1.00 NA O.OS 4.BOE-04 O.OOE+oo O.OOE+oo HDIVlO! O.ooE+oo 

Potassium NA O.OOE+oo NA HVALUE! NA NA O.OOE+oo 

Selenium NA O.OOE+oo 1.00 NA 0.90 NA O.OOE+oo 

Sodium NA O.OOE+oo NA HVALUEI NA NA O.OOE+oo 

Thallium NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Vanadium NA O.OOE+oo 1.00 O.OOE+oo 0.10 NA O.OOE+oo 

Zinc NA O.OOE+oo 1.00 O.OOE+OO 0.30 NA O.OOE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30 B.9SE-OB 1.00 6.S3E-07 46% B.S5E-OB O.BO 7.BOE-07 54% 1.70E-03 B.17E-OB 1.39E-l0 0% 1.43E-06 

1.1 - Dichloroethane 0.01 O.OOE+oo 1.00 O.OOE+oo HDIV/OI O.OOE+oo 0.90 O.OOE+oo HDIVlO! 1.60E-06 O.ooE+oo O.OOE+oo NDIVIO! O.OOE+oo 

1.2 - Dichloroethylene (mixed isomers) NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Ethyl' benzene NA O.OOE+oo 1.00 O.OOE+oo 0.B5 NA O.OOE+oo 

Fluoranthene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.OOE+oo 

Methyl ethyl ketone (2-butanone) NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Naphthalene NA O.OOE+oo 1.00 O.OOE+OO O.BO NA O.OOE+oo 

2-Nitroaniline NA O.OOE+oo 1.00 O.OOE+oo 1.00 NA O.ooE+oo 

Pyrene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.OOE+oo 

Tetrachl()'oothylene (PCE) O.OS O.OOE+oo 1.00 O.OOE+oo HDIV/O! O.OOE+oo 0.90 O.OOE+oo HDIVIOI S.BOE-07 O.ooE+oo O.OOE+oo HDIVlO! O.ooE+oo 
Toluene NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

1.1.1 - Trichloroethane NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+oo 

Trichloroethylene (TCE) 0.01 O.OOE+oo 1.00 O.OOE+oo HDIV/O! O.OOE+oo 0.90 O.OOE+oo HDIV/O! 1.70E-06 O.OOE+oo O.ooE+oo HDIVIO! O.OOE+oo 
Xylenes (mixed) NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+oo 

ECR = Excess Cancer Risk 

TOTALECR= 3E-06 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI 

Chemical (mglkg) (mg soil/d) (kglmg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

5420.000 

0.000 

6.000 

129.000 

0.000 

4.300 

0.000 

0.000 

43.200 

0.000 

937.000 

30100.000 

0.000 

0.000 

1960.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000. 

21.400 

0.000 

1.590 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 . 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

3.39E-03 

O.OOE+OO 

3.76E-06 

8.08E-05 

O.OOE+OO 

2.69E-06 

O.OOE+OO 

O.OOE+OO 

2.71E-05 

O.OOE+OO 

5.87E-04 

1.88E-02 

O.OOE+OO 

O.OOE+OO 

1.23E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.34E-05 

O.OOE+OO 

9.96E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

1.21E-03 

O.OOE+OO 

1.34E-06 

2.89E-05 

O.OOE+OO 

9.62E-07 

O.OOE+OO 

O.OOE+OO 

9.66E-06 

O.OOE+OO 

2.10E-04 

6.73E-03 

O.OOE+OO 

O.OOE+OO 

4.38E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.79E-06 

O.OOE+OO 

3.56E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil In~estion 
Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Pyrene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

, 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

t ,1 • Dichloroethane 

1,2 • Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2·butanone) 

Naphthalene 

2·Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mg/kg) 

5420.00 

0.00 

6.00 

129.00 

0.00 

4.30 

0.00 

0.00 

43.20 

0.00 

937.00 

30100.00 

0.00 

0.00 

19S0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

21.40 

0.00 

1.59 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00· 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-OS 

1.00E-OS 

1.00E-06 

1.00E-06 

1.00E-OS 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-OS 

1.00E-06 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-OS 

1.00E-DS 

1.00E-OS 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-OS 

1.00E-DS 

1.00E-OS 

1.00E-06 

1.00E-06 

1.00E-OS 

Minor construction Worker - Sub Area D - Screening Analysis 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(daylyr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.49E-D5 

O.OOE+OO 

8.28E-07 

5.94E-07 

O.OOE+OO 

1.98E-D7 

NA 

O.OOE+OO 

1.99E-06 

O.OOE+OO 

4.31E-D5 

1.39E-03 

NA 

#VALUEI 

9.02E-06 

O.OOE+OO 

NA 

#VALUE! 

NA 

#VALUE! 

O.OOE+OO· 

9.85E-07 

O.OOE+OO 

9.51E-D7 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

8.91E-06 

O.OOE+OO 

2.96E-D7 

2.12E-07 

O.OOE+OO 

7.07E-D8 

NA 

O.OOE+OO 

7.10E-D7 

O.OOE+OO 

1.54E-D5 

4.95E-D4 

NA 

#VALUE! 

3.22E-D6 

O.OOE+OO 

NA 

#VALUE! 

NA 

#VALUEI 

O.OOE+OO 

3.52E-07 

O.OOE+OO 

3.40E-D7 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kg/mg) (mg/cm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

1,1,1 - Trichloroethane 0.00 4900 I.OOE-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 4900 I.OOE-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T) 1/2/(2 X Pb X Da)) X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 2.1SE+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 2.20E+03 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.S1E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.S3E+04 

Minor construction Worker - Sub Area 0 - Screening Analysis Page 1 of 2 9/12101 



VF (rnJ/kg) = (O/C) x [(3.14 x Da X T)112/(2 X Pb X Da)] X 10.4 rn2/crn2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E+03 S.96E+OO 4.83E-04 3.16E+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-OS . 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TeE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+02 1.2SE+OO 6.73E-03 3.S4E+03 

Minor ,struction Worker - Sub Area 0 - Screening Analysis Par 'of 2 1/12101 



Csat (mg/kg) = (S/pb) x [(Kd X Pb) + Sw + (H' x Sa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mg/l) (atm-m31 (mglkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.S0E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.S0E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.0SE-01 1.S1 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + 8w + (H' x 8a)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mglkg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+DO O.OOE+DO O.OOE+OO 0 

Pyrene 6.80E+D4 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+D2 1.80E-02 318 

Toluene 1.40E+D2 5.30E+D2 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+D3 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+D1 1.10E+D3 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+D2 6.73E-03 248 

Mino' 1struction Worker - Sub Area 0 - Screening Analysis Par of2 1/12101 



Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs 

(mg/kg) 

5420.00 

0.00 

6.00 

129.00 

0.00 

4.30 

0.00 

0.00 

43.20 

0.00 

937.00 

30100.00 

0.00 

0.00 

1960.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

21.40 

0.00 

1.59 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1NF 

(kglm3) 

1/PEF 

(kglm3) 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

3.7SE-05 2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

4.65E-04 2.609SE-09 

4.55E-04 2.609SE-09 

3.30E-04 2.609SE-09 

6.62E-07 2.609SE-09 

6.54E-05 2.609SE-09 

3.17E-05 2.609SE-09 

2.609SE-09 

EF 

(daylyr) 

SO 

SO 

SO 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

3.10E-06 25550 

O.OOE+OO 25550 

3.43E-09 25550 

7.3SE-OS 25550 

O.OOE+OO 25550 

2.46E-09 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

2.47E-OS 25550 

O.OOE+OO 25550 

5.36E-07 25550 

1.72E-05 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.12E-06 25550 

O.OOE+OO 25550 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.22E-OS 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

9.10E-10 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25.?50 

O.OOE+OO 25550 

Carcin 

LADC 

(uglm3) 

1.11 E-03 

O.OOE+OO 

1.23E-06 

2.64E-05 

O.OOE+OO 

S.7SE-07 

O.OOE+OO 

O.OOE+OO 

S.S3E-06 

O.OOE+OO 

1.91E-04 

6.15E-03 

O.OOE+OO 

O.OOE+OO 

4.00E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.37E-06 

O.OOE+OO 

3.25E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 4.46E-07 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51 E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 5.10E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 2.83E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Oermal Absorb Oermal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Oose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkg/d) AAF(a) HO (mglkg/d) AF(b) HO (mg/m3) (mg/m3) HO HO 

Inorganlcs 

Aluminum 1.00E+00 3.39E-03 1.00 0.003 58% 2.49E-05 0.01 0.002 42% NA 3.10E-06 0.006 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 HOIV/O! O.OOE+OO 0.05 0.000 HOIV/O! 2.00E-04 O.OOE+OO 0.000 HOIVlO' 0.000 

Arsenic 3.00E-04 3.76E-06 1.00 0.013 80% 8.28E-07 0.90 0.003 20% 5.00E-04 3.43E-09 0.000 0% 0.016 

Barium 7.00E-02 8.08E-05 1.00 0.001 78% 5.94E-07 0.05 0.000 12% 5.00E-04 7.38E-08 0.000 10% 0.001 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 HOIVlO! O.OOE+OO 0.01 0.000 HOIV/O! 2.00E-05 O.OOE+OO 0.000 HOIV/O! 0.000 

Cadmium 1.00E-03 2.69E-06 1.00 0.003 93% 1.98E-07 1.00 0.000 7% 2.00E-04 2.46E"()9 0.000 0% 0.003 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 HOIV/O! O.OOE+OO 0.05 0.000 HOIV/O! NA O.OOE+OO 0.000 

Chromium VI 5.00E-03 2.71E-05 1.00 0.005 21% 1.99E-06 0.05 0.008 31% 2.00E"()6 2.47E-08 0.012 48% 0.026 

Cobalt . 6.00E-02 O.OOE+OO 1.00 0.000 HOIV/O! O.OOE+OO 0.50 0.000 HOIVlO! 1.02E-03 O.OOE+oo 0.000 #OIV/O! 0.000 

Copper 3.70E"()2 5.87E-04 1.00 0.Q16 89% 4.31E-05 0.60 0.002 11% NA 5.36E-07 0.Q18 

Iron 3.00E-Ol 1.88E-02 1.00 0.063 1.39E-03 0.05 0.092 NA NA 0.155 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+oo 0.00 HVALUE! #VALUE! #VALUE! 0.00 #VALUE! #VALUE! NA O.OOE+oo 

Manganese 4.70E-02 1.23E-03 1.00 0.026 50% 9.02E-06 0.05 0.004 7% 5.00E-05 1.12E-06 0.022 43% 0.052 

Mercury (inorganic) 3.00E-04 O.OOE+oo 1.00 0.000 #OIV/O! O.OOE+OO 0.20 0.000 #OIVlO! 3.00E-04 O.OOE+oo 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA 0.05 NA NA 

Potassium NA O.OOE+OO NA #VALUE! #VALUE! #VALUE! NA #VALUE! #VALUE! NA O.OOE+oo 

Selenium 5.00E-03 O.OOE+oo 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA #VALUE! #VALUE! #VALUE! NA #VALUEI #VALUE! NA O.OOE+OO 

Thallium 8.00E"()5 O.OOE+oo 1.00 0.000 #OIV/O! O.OOE+oo 0.90 0.000 #OIVlO! NA O.OOE+oo 0.000 

Vanadium 7.00E"()3 1.34E-05 1.00 0.002 58% 9.85E-07 0.10 0.001 42% NA 1.22E-08 0.003 

Zinc 3.00E-Ol O.OOE+OO 1.00 O.OOE+oo 0.30 NA O.OOE+oo 

.organics 

Benzo(a)pyrene Equivalents NA 9.96E-07 1.00 9.51E-07 0.80 NA 9.10E-l0 

1,1 - Oichloroethane 1.00E-Ol O.OOE+oo 1.00 0.000 #OIVlO! O.OOE+OO 0.90 0.000 #OIV/OI 5.00E-Ol O.OOE+OO 0.000 #OIVlO! 0.000 

1,2 - Oichloroethylene (mixed isomers) 9.00E-03 O.OOE+oo 1.00 0.000 #OIV/O! O.OOE+OO 0.90 0.000 #OIV/O! 3.50E-02 O.OOE+OO 0.000 #OIV/O! 0.000 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 #OIV/O! O.OOE+OO 0.85 0.000 #OIVlO! 1.00E+00 O.OOE+oo 0.000 #OIV/o! 0.000 

Fluoranthene 4.00E"()2 O.OOE+oo 0.80 0.000 HOIVlO! O.OOE+oo 0.80 0.000 #OIVlO! 1.40E-Ol O.OOE+oo 0.000 #OIV/O! 0.000 

Meihyl ethyl ketone (2-butanone) 6.00E"()1 O.OOE+oo 1.00 0.000 HOIVlO! O.OOE+oo 0.90 0.000 #OIVlO! 1.00E+00 O.OOE+oo 0.000 #OIV/OI 0.000 

Naphthalene 2.00E"()2 O.OOE+OO 1.00 0.000 #OIV/O! O.OOE+OO 0.80 0.000 #OIV/O! 3.00E-03 O.OOE+OO 0.000 #OIV/O! 0.000 

2-Nitroaniline 5.70E-05 O.OOE+oo 1.00 0.000 #OIV/O! O.OOE+OO 1.00 0.000 #OIV/O! 2.00E-04 O.OOE+OO 0.000 #OIV/O! 0.000 

Pyrene 3.00E"()2 O.OOE+oo 0.80 0.000 #OIV/O! O.OOE+OO 0.80 0.000 #OIViOI 1.10E-Ol O.OOE+oo 0.000 #OIVlO! 0.000 

Tetrachloroethylene (PC E) 1.00E-02 O.OOE+oo 1.00 0.000 #OIV/O! O.OOE+oo 0.90 0.000 #OIVlO! 4.00E-Ol O.OOE+oo 0.000 #OIV/O! 0.000 

Toluene 2.00E-Ol O.OOE+oo 1.00 0.000 #OIV/O! O.OOE+OO 0.90 0.000 #OIVlO! 4.00E-Ol O.OOE+OO 0.000 #OIVlO! 0.000 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+oo 1.00 0.000 #OIV/O! O.OOE+OO 0.90 0.000 #OIViOI 1.00E+00 O.OOE+oo 0.000 #DlVlOI 0.000 

Trichloroethylene (TCE) NA O.OOE+OO 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Xylenes (mixed) 2.00E+00 O.OOE+oo 1.00 0.000 HOIV/OI O.OOE+oo 0.90 0.000 #OIVlO! 3.00E-Ol O.OOE+oo 0.000 #OIV/O! 0.000 

SCREENING HI = 0.280 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkg/d) AAF ECR (mglkg/d) AF(b) ECR (ug/m3) (ug/m3) ECR Total 

Inorganlcs 

Aluminum NA 1.21E-03 1.00 B.91E-06 0.01 NA 1.11E-03 

Antimony NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Arsenic 1.50 1.34E-06 1.00 2.01E-06 BO% 2.96E-07 0.90 4.93E-07 20% 4.00E-03 1.23E-D6 4.90E-D9 0% 2.51E-D6 

Barium NA 2.B9E-05 1.00 2.12E-07 0.05 NA 2.64E-D5 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO #DIV/o! O.OOE+OO 

Cadmium NA 9.62E-07 1.00 7.07E-OB 1.00 1.BOE-D3 B.7BE-07 1.5BE-09 100% 1.58E-D9 

Calcium NA O.OOE+OO NA NA NA NA ·O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Chromium VI NA 9.66E-06 1.00 7.10E-07 0.05 1.20E-02 B.B3E-Q6 1.06E-07 100% 1.06E-D7 

Cobalt NA O.ooE+OO 1.00 O.OOE+OO 0.50 NA O.ooE+OO 

Copper NA 2.10E-04 1.00 1.54E-05 0.60 NA 1.91E-04 

Iron NA 6.73E-03 1.00 4.95E-D4 0.05 NA 6.15E-03 

Lead NA O.ooE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.ooE+OO 0.00 HVALUE! 0.00 NA O.ooE+OO 

Manganese NA 4.3BE-04 1.00 3.22E-06 0.05 NA 4.00E-04 

Mercury (inorganic) NA O.OOE+OO 1.00 O.OOE+OO 0.20 NA O.OOE+OO 

Nickel NA O.OOE+OO 1.00 NA 0.05 4.BOE-D4 O.OOE+OO O.ooE+OO #DIV/o1 O.OOE+OO 

Potassium NA O.OOE+OO NA #VALUE! NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 NA 0.90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA HVALUEI NA NA O.ooE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

Vanadium NA 4.79E-06 1.00 3.52E-07 0.10 NA 4.37E-D6 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.ooE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.30 3.56E-07 1.00 2.60E-06 46% 3.40E-07 O.BO 3.10E-06 54% 1.70E-D3 3.25E-D7 5.52E-l0 0% 5.70E-Q6 

1,1 - Dichloroethane 0.01 O.ooE+OO 1.00 O.OOE+OO #DIVlO! O.OOE+OO 0.90 O.OOE+OO HDIV/O! 1.60E-D6 O.ooE+OO O.ooE+OO HDIV/o! O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO 0.B5 NA O.ooE+OO 

Fluoranthene NA O.ooE+OO O.BO O.OOE+OO O.BO NA O.OOE+OO 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

Naphthalene NA O.OOE+OO 1.00 O.OOE+OO O.BO NA O.ooE+OO 

2-Nitroaniline NA O.ooE+OO 1.00 O.OOE+OO 1.00 NA O.ooE+OO 

Pyrene NA O.OOE+OO O.BO O.ooE+OO O.BO NA O.ooE+oo 

Tetrachloroethylene (PCE) 0.05 O.ooE+oo 1.00 O.OOE+oo HDIV/O! O.ooE+OO 0.90 O.ooE+OO #DIVlO! 5.BOE-07 O.ooE+oo O.ooE+OO HDIV/o! O.OOE+OO 

Toluene NA O.ooE+oo 1.00 O.ooE+OO 0.90 NA O.ooE+OO 

1,1,1 - Trichloroethane NA O.OOE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+OO 

Trichloroethylene (TCE) 0.01 O.ooE+OO 1.00 O.ooE+OO HDIVlO! O.ooE+oo 0.90 O.OOE+OO HDIV/O! 1.70E-Q6 O.ooE+OO O.ooE+OO #OIV/o! O.ooE+OO 
Xylenes (mixed) NA O.ooE+OO 1.00 O.ooE+oo 0.90 NA O.ooE+OO 

ECR = Excess Cancer Risk 

TOTAL ECR= 8E-06 
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Intake (mg/kg-day) ::: (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs IR 

(mglkg) (mg soil/d) 

4S20.000 

0.000 

3.500 

0.000 

0.000 

0.000 

0.000 

0.000 

2S.300 

0.000 

17S.000 

14500.000 

0.000 

0.000 

3S7.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

23.400 

0.000 

4.150 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E·OS 

1.00E-OS 

1.00E·OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

Minor construction Worker - Sub Area E - Screening Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 

Page 1 of 2 

ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.S9E-03 

O.OOE+OO 

2.19E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.77E-05 

O.OOE+OO 

1.10E-04 

9.0SE-03 

O.OOE+OO 

O.OOE+OO 

2A2E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.47E-05 

O.OOE+OO 

2.S0E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

1.03E-03 

O.OOE+OO 

7.S3E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

S.33E-OS 

O.OOE+OO 

3.94E-05 

3.24E-03 

O.OOE+OO 

O.OOE+OO 

S.SSE-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.23E-OS 

O.OOE+OO 

9.2SE-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

Pyrene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Minor 1struction Worker - Sub Area E - Screening Analysis Par-- .. of 2 9/12101 



Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium "I 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

8enzo(a)pyrene Equivalents 

1,1 • Dichloroethane 

1,2 • Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2·butanone) 

Naphthalene 

2·Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mglkg) 

4620.00 

0.00 

3.50 

0.00 

0.00 

0.00 

0.00 

0.00 

28.30 

0.00 

176.00 

14500.00 

0.00 

0.00 

387.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23.40 

0.00 

4.15 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-Q6 

1.ooE-06 

1.00E-Q6 

1.00E-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-Q6 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.00E-Q6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-Q6 

1.00E-06 

1.ooE·06 

1.00E-Q6 

1.00E-06 

1.00E-06 

1.ooE-06 
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AF 

(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.Q1 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.Q1 

0.01 

0.13 

0.05 

0.05 

0.05 

·0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(day/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.13E-05 

O.OOE+OO 

4.83E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

1.30E-06 

O.OOE+OO 

8.10E-06 

6.67E-04 

NA 

#VALUEI 

1.78E-Q6 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.ooE+OO. 

1.08E-06 

O.ooE+OO 

2.4BE-06 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

7.59E-Q6 

O.OOE+OO 

1.73E-07 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

NA 

O.ooE+OO 

4.65E-07 

O.ooE+OO 

2.89E-Q6 

2.3BE-Q4 

NA 

#VALUEI 

6.36E-07 

O.ooE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.ooE+OO 

3.B5E-Q7 

O.ooE+OO 

8.87E-Q7 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mglkg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

1 .1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T)112/(2 X PbX 0.)1 X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 2.1SE+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 2.20E+03 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.S1 E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.S3E+04 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T) 112/(2 X Pb X D.)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Naphthalene 5.90E-02 7.50E-06 1.03E-05 1.19E+03 5.96E+OO 4.83E-04 3.16E+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-05 . 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.35E+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.50E+02 1.25E+OO 6.73E-03 3.54E+03 
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Csat "(mg/kg) = (S/pb) x [(Kd X Pb) + 8w + (H' x 8a)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mglkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + Sw + (H' x Sa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mgll) (atm-m3! (mg/kg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Major Construction Worker Table 3. Calculation of subchronic average air concentratior 
Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) . (days) Air Conc (days) Air Conc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

(norganics 

Aluminum 4620.00 0.00.000004 78 91 1.58E-04 25550 5.64E-04 

Antimony 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Arsenic 3.50 0.00000.004 78 91 1.20E-07 25550 4.27E-07 

Barium 0.00 0.0.000.0004 78 91 O.OOE+OO 25550 O.OOE+OO 

Beryllium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Cadmium 0.00 0.0000.0004 78 91 O.OOE+oO 25550 O.OOE+OO 

Calcium 0.00 0.0000.00.04 78 91 O.OOE+oO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Chromium VI 28.30 0.00.000004 78 91 9.70E-07 25550 3.46E-06 

Cobalt 0.00 0.00000004 78 91 O.ODE+oO 25550 O.OOE+OO 

Copper 176.00 0.00000004 78 91 6.03E-06 25550 2.15E-05 

Iron 14500.00 0.00000004 78 91 4.97E-04 25550 1.77E-o.3 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Manganese 387.00 0.00000004 78 91 1.33E-05 25550 4.73E-05 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Nickel 0.00 0.00000004 78 91 O.DOE+OO 25550 O.OOE+OO 

Potassium 0.00 0.000000.04 78 91 O.OOE+oO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Vanadium 23.40 0.00.000004 78 91 8.02E-07 25550 2.86E-06 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 4.15 0.00000004 78 91 1.42E-07 25550 5.07E-07 

1,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00. 6.05E-03 0.0000.0004 78 91 O.OOE+oO 25550 O.OOE+OO 

Ethyl benzene 0.00 4.38E-03 0.0000.0004 78 91 O.OOE+oO 25550 O.OOE+OO 

Fluoranthene 0.00 8.79E-06 0~00000004 78 91 O.OOE+OO 25550. O.OOE+OO 

Methyl ethyl ketone (2-butanon'e) 0.00 8.68E-04 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Naphthalene 0.00 4.21E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 6.78E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Eslimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HQ (mglkgld) AF(b) HQ (mglm3) (mglm3) HQ HQ 

Inorganlcs 

Aluminum 1.00E+00 2.89E-03 1.00 0.003 58% 2.13E-05 0.01 0.002 42% NA 2.64E-06 0.005 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.05 0.000 HDIV/O! 2.00E-04 O.OOE+OO 0.000 HDIVlO! 0.000 

Arsenic 3.00E-04 2.19E-OS 1.00 0.007 80% 4.83E-07 0.90 0.002 20% 5.00E-04 2.00E-09 0.000 0% 0.009 

Barium 7.00E-02 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.05 0.000 IIDIV/O! 5.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.01 0.000 IIDIV/O! 2.00E-05 O.OOE+OO 0.000 IIDIVlO! 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 1.00 0.000 IIDIV/O! 2.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium 111 1.00E+00 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.05 0.000 IIDIV/O! NA O.OOE+OO 0.000 

Chromium VI 5.00E-03 1.77E-05 1.00 0.004 21% 1.30E-OS 0.05 0.005 31% 2.00E-OS 1.S2E-08 0.008 48% 0.017 

Cobalt S.OOE-02 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.50 0.000 IIDIV/O! 1.02E-03 O.OOE+OO 0.000 IIDIVlO! 0.000 

Copper 3.70E-02 1.10E-04 1.00 0.003 89% 8. 1 OE-OS O.SO 0.000 11% NA 1.01E-07 0.003 

Iron 3.00E-Ol 9.08E-03 1.00 0.030 S.S7E-04 0.05 0.044 NA NA 0.075 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 IIVALUE! IIVALUE! IIVALUEI 0.00 IIVALUEI HVALUE! NA O.OOE+OO 

Manganese 4.70E-02 2.42E-04 1.00 0.005 50% 1.78E-OS 0.05 0.001 7% 5.00E-05 2.21E-07 0.004 43% 0.010 

Mercury (inorganic) 3.00E-04 O.OOE+OO 1.00 -0.000 HDIVlO! O.OOE+OO 0.20 0.000 HDIV/O! 3.00E-04 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA 0.05 NA NA 

Potassium NA O.OOE+OO NA HVALUE! HVALUE! HVALUE! NA IIVALUE! HVALUE! NA O.OOE+OO 

Selenium 5.00E-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA HVALUE! HVALUE! IIVALUE! NA IIVALUEI HVALUE! NA O.OOE+OO 

Thallium 8.00E-05 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIVlO! NA O.OOE+OO 0.000 

Vanadium 7.00E-03 1.47E-05 1.00 0.002 58% 1.08E-OS 0.10 0.002 42% NA 1.34E-08 0.1 

Zinc 3.00E-Ol O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 2.S0E-OS 1.00 2.48E-OS 0.80 NA 2.37E-09 

1,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIVlO! 5.00E-Ol O.OOE+OO 0.000 HDIV/O! 0.0 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 #DIV/O! 3.50E-02 O.OOE+OO 0.000 HDIVlO! 0.0 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.85 0.000 #DIV/O! 1.00E+00 O.OOE+OO 0.000 HDIV/O! OJ) 

FIUI?ranthene 4.00E-02 O.OOE+OO 0.80 0.000 HDIVlO! O.OOE+OO 0.80 0.000 #DIV/O! 1.40E-Ol O.OOE+OO 0.000 IIDIV/O! O.()( 

Methyl ethyl ketone (2-butanone) S.OOE-Ol O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.90 0.000 HDIV/O! 1.00E+00 O.OOE+OO 0.000 HDIVlO! O.()( 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.80 0.000 HDIVlO! 3.00E-03 O.OOE+OO 0.000 HDIVlO! 0.0( 

2-Nitroaniline 5.70E-05 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 1.00 0.000 HDIVlO! 2.00E-04 O.OOE+OO 0.000 HDIVlO! 0.000 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 IIDIVlO! O.OOE+OO 0.80 0.000 HDIVlO! 1.10E-Ol O.OOE+OO 0.000 IIDIVlO! 0.000 

Tetrachloroethylene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 HDIVlO! 4.00E-Ol O.OOE+OO 0.000 HDIVlO! 0.000 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.90 0.000 HDIVlO! 4.00E-Ol O.OOE+OO 0.000 HDIV/O! 0.000 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.90 0.000 HDIVlO! 1.00E+00 O.OOE+OO 0.000 HDIV/O! 0.000 

Trichloroethylene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIV/O! 3.00E-Ol O.OOE+OO 0.000 #DIV/O! 0.000 

SCREENING HI = 0.123 

Minor construction Worker - Sub Area E - Screening Analysis Page 1 of 1 9/12101 



Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 1.03E-03 1.00 7.59E-06 0.01 NA 9.44E-04 

Antimony NA O.ooE+oo 1.00 O.OOE+oo 0.05 NA O.ooE+oo 

Arsenic 1.50 7.B3E-07 1.00 1.17E-Q6 BO% 1.73E-07 0.90 2.BBE-07 20% 4.00E-03 7.15E-07 2.B6E-Q9 0% 1.46E-Q6 

Barium NA O.OOE+oo 1.00 O.OOE+oo 0.05 NA O.OOE+oo 

Beryllium NA O.OOE+oo 1.00 O.OOE+oo 0.01 2.40E-Q3 O.ooE+oo O.ooE+oo #DIV/o! O.ooE. 

Cadmium NA O.OOE+oo 1.00 O.ooE+oo 1.00 1.BOE-03 O.OOE+oo O.OOE+oo #DIVlO! O.ooE+ 

Calcium NA O.OOE+oo NA NA NA NA ·O.OOE+oo 

Chromium III NA O.ooE+OO 1.00 O.ooE+oo 0.05 NA O.OOE+oo 

Chromium VI NA 6.33E-Q6 1.00 4.65E-07 0.05 1.20E-Q2 5.7BE-Q6 6.94E-QB 100% 6.94E-t 

Cobalt NA O.OOE+OO 1.00 O.ooE+oo 0.50 NA O.ooE+OO 

Copper NA 3.94E-05 1.00 2.B9E-06 0.60 NA 3.60E-05 

Iron NA 3.24E-03 1.00 2.3BE-04 0.05 NA 2.96E-03 

Lead NA O.ooE+OO 0.00 NA 0.00 NA O.ooE+OO 

Magnesium NA O.ooE+OO 0.00 HVALUE! 0.00 NA O.ooE+OO 

Manganese NA B.66E-05 1.00 6.36E-07 0.05 NA 7.91E-Q5 

Mercury (inorganic) NA O.OOE+OO 1.00 O.OOE+oo 0.20 NA O.ooE+oo 

Nickel NA O.ooE+OO 1.00 NA 0.05 4.BOE-Q4 O.ooE+oo O.ooE+oo HDIV/O! O.OOE+OO 

Potassium NA O.OOE+oo NA HVALUE! NA NA O.ooE+OO 

Selenium NA O.OOE+OO 1.00 NA 0.90 NA O.ooE+OO 

Sodium NA O.OOE+OO NA HVALUE! NA NA O.ooE+OO 

Thallium NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+oo 

Vanadium NA 5.23E-06 1.00 3.B5E-07 0.10 NA 4.7BE-06 

Zinc NA O.ooE+OO 1.00 O.OOE+oo 0.30 NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30 9.2BE-07 1.00 6.7BE-Q6 46% B.B7E-07 O.BO 8.09E-06 54% 1.70E-03 B.4BE-Q7 1.44E-Q9 0% 1.49E-Q5 

1,1 - Dichloroethane 0.01 O.ooE+oo 1.00 O.OOE+oo HDIVlO! O.OOE+oo 0.90 O.ooE+OO HDIV/O! 1.60E-Q6 O.ooE+OO O.ooE+OO HDIVlO! O.ooE+OO 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+OO 1.00 O.OOE+oo 0.90 NA O.ooE+OO 

Ethyl benzene NA O.ooE+OO 1.00 O.OOE+oo 0.B5 NA O.ooE+OO 

Fluoranthene NA O.ooE+OO O.BO O.ooE+oo O.BO NA O.ooE+OO 

Methyl ethyl ketone (2-butanone) NA O.ooE+OO 1.00 O.OOE+oo 0.90 NA O.ooE+OO 

Naphthalene NA O.ooE+OO 1.00 O.OOE+oo O.BO NA O.ooE+OO 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+oo 1.00 NA O.ooE+OO 

Pyrene NA O.OOE+OO O.BO O.ooE+oo O.BO· NA O.ooE+OO 

Tetrachloroethylene (PCE) 0.05 O.OOE+OO 1.00 O.ooE+OO HDIV/O! O.OOE+OO 0.90 O.ooE+OO HDIV/O! 5.BOE-Q7 O.ooE+OO O.ooE+OO #DIVlO! O.ooE+OO 

Toluene NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+oo 

1,1,1 - Trichloroethane NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

Trichloroethylene (TCE) 0.01 O.ooE+oo 1.00 O.OOE+oo HDIV/O! O.ooE+oo 0.90 O.ooE+OO HDIVlO! 1.70E-Q6 O.ooE+OO O.ooE+OO #DIV/o1 O.ooE+OO 

Xylenes (mixed) NA O.ooE+OO 1.00 O.ooE+oo 0.90 NA O.OOE+OO 

ECR = Excess Cancer Risk 

TOTALECR= 2E-OS 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs IR 

(mg/kg) (mg soil/d) 

5920.000 

0.000 

4.S00 

173.000 

0.000 

0.000 

0.000 

0.000 

1S.200 

0.000 

26.200 

16200.000 

0.000 

0.000 

1610.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000. 

0.000 

0.000 

0.491 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

·70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125· 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

3.71E-03 

O.OOE+OO 

3.01E-06 

1.0SE-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.14E-05 

O.OOE+OO 

1.64E·05 

1.01E·02 

O.OOE+OO 

O.OOE+OO 

1.01E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.07E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+oO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

1.32E-03 

O.OOE+OO 

1.07E-06 

3.S7E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.07E-06 

O.OOE+OO 

5.S6E-06 

3.62E-03 

O.OOE+OO 

O.OOE+OO 

3.60E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.10E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED ,BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kglmg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg·d) 

Pyrene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1.1 • Dichloroethane 

1,2 • Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2·butanone) 

Naphthalene 

2·Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mglkg) 

5920.00 

0.00 

4.80 

173.00 

0.00 

0.00 

0.00 

0.00 

18.20 

0.00 

26.20 

16200.00 

0.00 

0.00 

1610.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.49 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 . 

0.00 

0.00 

0.00 

SA 

(crn2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

'- CF 

(kglmg) 

1.ooE-06 

1.00E-06 

1.ooE-06 

1.00E-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

l.ooE-06 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(day/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

eo 
80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg·d) 

2.72E-05 

O.ooE+OO 

6.63E-07 

7.96E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.ooE+OO 

8.38E-07 

O.ooE+OO 

1.21E-06 

7.46E-04 

NA 

#VALUE! 

7.41E-06 

O.ooE+OO 

NA 

#VALUE! 

NA 

#VALUE! 

O.OOE+OO· 

O.OOE+OO 

O.OOE+OO 

2.94E-Q7 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg·d) 

9.73E-Q6 

O.ooE+OO 

2.37E-Q7 

2.B4E-Q7 

O.ooE+OO 

O.ooE+OO 

NA 

O.ooE+OO 

2.99E-Q7 

O.ooE+OO 

4.31E-Q7 

2.66E-Q4 

NA 

#VALUEI 

2.65E-Q6 

O.ooE+OO 

NA 

#VALUE! 

NA 

#VALUEI 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

1.05E-Q7 

O.OOE+OO 

O.OOE+oo 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+oo 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mg/kg·d) (Carcin) (mg/kg-d) 

1.1.1 • Trichloroethane 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.ooE+OO 

Trichloroethylene (TCE) 0.00 4900 1.ooE-06 0.30 0.05 80 25 70 9125 O.ooE+OO 25550 O.ooE+OO 

Xylenes (mixed) 0.00 4900 1.ooE-06 0.30 0.05 80 25 70 9125 O.ooE+OO 25550 O.ooE+OO 
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) 

VF (mJ/kg) = (O/C) x [(3.14 x D. x T) 1/2/(2 X Pb X Da)) X 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 2.1SE+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 2.20E+03 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61E-OS 1.S1E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.S3E+04 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T)1/2/(2 X PbX D.)] X 10"" m2/cm2 

Calculation of the Volatilization Factor (V F) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E+03 S.96E+OO 4.83E-04 3.16E+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-OS. 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1 ,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+02 1.2SE+OO 6.73E-03 3.S4E+03 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + 8w + (H' x 8a)1 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (lIkg) (mg/l) (atm-m3! (mglkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

"Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/pb) x [(Kd x Pb) + 8w + (H' x 8a)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m31 (mglkg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 . 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs 

(mglkg) 

5920.00 

0.00 

4.S0 

173.00 

0.00 

0.00 

0.00 

0.00 

1S.20 

0.00 

26.20 

16200.00 

0.00 

0.00 

1610.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.49 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1NF 

(kg/m3) 

1/PEF 

(kglm3) 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

3.7SE-05 2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

4.65E-04 2.609SE-09 

4.55E-04 2.609SE-09 

3.30E-04 2.609SE-09 

6.62E-07 2.609SE-09 

6.54E-05 2.609SE-09 

3.17E-05 2.609SE-09 

2.609SE-09 

EF 

(day/yr) 

SO 

SO 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

3.39E-06 25550 

O.OOE+OO 25550 

2.75E-09 25550 

9.90E-OS 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.04E-OS 25550 

O.OOE+OO 25550 

1 .50E-OS 25550 

9.27E-06 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

9.21E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.S1 E-10 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

1.21 E-03 

O.OOE+OO 

9.S1E-07 

3.53E-05 

O.OOE+oO 

O.OOE+OO 

O.OOE+OO 

O.OOE+oO 

3.72E-06 

O.OOE+OO 

5.35E-06 

3.31E-03 

O.OOE+OO 

O.OOE+oO 

3.29E-04 

O.OOE+OO 

O.OOE+oO 

O.OOE+oO 

O.OOE+oO 

O.OOE+OO 

O.OOE+OO 

O.OOE+oO 

O.OOE+OO 

1.00E-07 

O.OOE+OO 

O.OOE+oO 

O.OOE+oO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

/ 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 4.46E-07 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 5.10E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 2.83E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HO (mglkgld) AF(b) HO (mglm3) (mglm3) HO HO 

Inorganlcs 

Aluminum 1.00E+00 3.71E-03 1.00 0.004 SB% 2.72E-OS 0.01 0.003 42% NA 3.39E-06 0.006 

Antimony 4.00E-Q4 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.05 0.000 NDIV/O! 2.00E-04 O.OOE+OO 0.000 NDIV/o! 0.000 

Arsenic 3.00E-04 3.01E-06 1.00 0.010 BO% 6.63E-07 0.90 0.002 20% S.OOE-04 2.7SE-09 0.000 0% 0.012 

Barium 7.00E-02 1.0BE-04 1.00 0.002 7B% 7.96E-07 0.05 0.000 12% S.00E-04 9.90E-oB 0.000 10% 0.002 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.Q1 0.000 NDIVlO! 2.00E-OS O.OOE+OO 0.000 NDIV/O! 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 1.00 0.000 #DIVlO! 2.00E-04 O.OOE+OO 0.000 NDIVlO! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.05 0.000 NDIVlO! NA O.OOE+OO 0.000 

Chromium VI S.00E-03 1.14E-OS 1.00 0.002 21% B.3BE-07 0.05 0.003 31% 2.00E-06 1.04E-OB 0.005 4B% 0.011 

Cobalt 6.00E-02 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.50 0.000 NDIV/O! 1.02E-03 O.OOE+OO 0.000 #DIV/O! 0.000 

Copper 3.70E-02 1.64E-OS 1.00 0.000 B9% 1.21E-06 0.60 0.000 11% NA 1.S0E-OB 0.000 

Iron 3.00E-Ol 1.01E-02 1.00 0.034 7.46E-04 0.05 0.050 NA NA 0.084 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 NVALUE! #VALUE! NVALUEI 0.00 NVALUEI NVALUE! NA O.OOE+OO 

Manganese 4.70E-02 1.01E-03 1.00 0.021 50% 7.41E-06 0.05 0.003 7% S.OOE-oS 9.21E-07 O.OlB 43% 0.043 

Mercury (inorganic) 3.00E-04 O.OOE+OO 1.00 0.000 NDIVlO! O.OOE+OO 0.20 0.000 NDIV/O! 3.00E-04 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA 0.05 NA NA 

Potassium NA O.OOE+OO NA NVALUE! NVALUE! NVALUE! NA NVALUE! NVALUEI NA O.OOE+OO 

Selenium S.00E-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA NVALUE! #VALUE! #VALUE! NA NVALUE! NVALUE! NA O.OOE+OO 

Thallium 8.00E-OS O.OOE+OO 1.00 0.000 NDIVlO! O.OOE+OO 0.90 0.000 #DIV/OI NA O.OOE+OO 0.000 

Vanadium 7.00E-03 O.OOE+OO 1.00 0.000 NDIVlO! O.OOE+OO 0.10 0.000 NDIV/O! NA O.OOE+OO 0.000 

Zinc 3.00E-Ol O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

.organics 

Benzo(a)pyrene Equivalents NA 3.07E-07 1.00 2.94E-07 O.BO NA 2.B1E-l0 

1,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.90 0.000 #DIVIOI S.OOE-ol O.OOE+OO 0.000 NDIV/O! 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.90 0.000 #DIV/OI 3.S0E-02 O.OOE+OO 0.000 #DIV/O! 0.000 

Ethyl benzene 1.ooE-Ol O.OOE+OO 1.00 0.000 #DIVlO! O.OOE+oo O.BS 0.000 NDIV/O! 1.00E+00 O.OOE+OO 0.000 #DIV/O! 0.000 

Fluoranthene 4.00E-02 O.OOE+OO O.BO 0.000 #DIV/O! O.OOE+OO O.BO 0.000 #DIVlO! 1.40E-Ol O.OOE+OO 0.000 #DIVIOI 0.000 

Meihyl ethyl ketone (2-butanone) 6.ooE-Ol O.ooE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 NDIV/O! 1.00E+00 O.OOE+OO 0.000 #DIV/O! 0.000 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO O.BO 0.000 #DIV/O! 3.00E-03 O.OOE+OO 0.000 #DIV/O! 0.000 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 1.00 0.000 #DIV/O! 2.00E-04 . O.OOE+OO 0.000 #DIVlO! 0.000 

Pyrene 3.00E-02 O.OOE+OO O.BO 0.000 NDIV/O! O.OOE+OO O.BO 0.000 #DIV/O! 1.10E-Ol O.OOE+OO 0.000 #DIVlO! 0.000 

Tetrachloroethylene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 #DIV/O! 4.00E-Ol O.OOE+OO 0.000 #DIVIOI 0.000 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 NDIVlO! O.OOE+OO 0.90 0.000 #DIV/O! 4.ooE-Ol O.OOE+OO 0.000 #DIVlO! 0.000 

l,l,l-Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 #DIVlO! O.ooE+OO 0.90 0.000 NDIV/O! 1.00E+00 O.OOE+OO 0.000 #DIVlO! 0.000 

Trichloroethylene (fCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 NDIVlO! O.OOE+OO 0.90 0.000 #DIV/O! 3.00E-ol O.OOE+OO 0.000 #DIVlO! 0.000 

SCREENING HI = 0.159 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-1 (mglkgld) AAF ECR (mg/kgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 1.32E-03 1.00 9.73E-06 0.01 NA 1.21E-03 

Antimony NA O.OOE+oo 1.00 O.OOE+oo 0.05 NA O.OOE+oo 

Arsenic 1.50 1.07E-06 1.00 1.61E-06 BO% 2.37E-07 0.90 3.95E-07 20% 4.00E-03 9.B1E-07 3.92E-09 0% 2.01E-06 

Barium NA 3.B7E-05 1.00 2.B4E-07 0.05 NA 3.53E-05 

Beryllium NA O.OOE+oo 1.00 O.OOE+oo 0.Q1 2.40E-03 O.ooE+oo O.OOE+oo #DIVlO! O.OOE+oo 

Cadmium NA O.OOE+oo 1.00 O.OOE+oo 1.00 I.BOE-03 O.OOE+oo O.OOE+oo IIDIVIO! O.OOE+oo 

Calcium NA O.ooE+oo NA NA NA NA ·O.OOE+oo 

Chromium III NA O.OOE+oo 1.00 O.OOE+oo 0.05 NA O.OOE+oo 

Chromium VI NA 4.07E-06 1.00 2.99E-07 0.05 1.20E-02 3.72E-06 4.46E-OB 100% 4.46E-OB 

Cobalt NA O.OOE+oo 1.00 O.ooE+oo 0.50 NA O.OOE+oo 

Copper NA 5.B6E-06 1.00 4.31E-07 0.60 NA 5.35E-06 

Iron NA 3.62E-03 1.00 2.66E-04 0.05 NA 3.31E-03 

Lead NA O.OOE+oo 0.00 NA 0.00 NA O.OOE+oo 

Magnesium NA O.OOE+oo 0.00 IIVALUE! 0.00 NA O.OOE+oo 

Manganese NA 3.60E-04 1.00 2.65E-06 0.05 NA 3.29E-04 

Mercury (inorganic) NA O.OOE+oo 1.00 O.OOE+oo 0.20 NA O.OOE+oo 

Nickel NA O.OOE+oo 1.00 NA 0.05 4.BOE-04 O.OOE+oo O.OOE+oo IIDIV/O! O.ooE+oo 

Potassium NA O.OOE+oo NA IIVALUE! NA NA O.ooE+oo 

Selenium NA O.OOE+oo 1.00 NA 0.90 NA O.OOE+oo 

Sodium NA O.OOE+oo NA IIVALUEI NA NA O.ooE+oo 

Thallium NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Vanadium NA O.OOE+oo 1.00 O.OOE+oo 0.10 NA O.OOE+oo 

Zinc NA O.OOE+oo 1.00 O.OOE+oo 0.30 NA O.OOE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30 1.10E-07 1.00 B.02E-07 46% 1.05E-07 O.BO 9.57E-07 54% 1.70E-03 1.00E-07 1.71E-l0 0% 1.76E-06 

1 ,1 - Dichloroethane 0.01 O.OOE+oo 1.00 O.OOE+oo IIDIV/O! O.OOE+oo 0.90 O.OOE+oo IIDIV/O! 1.60E-06 O.OOE+oo O.OOE+oo HDIV/O! O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Ethyt benzene NA O.OOE+oo 1.00 O.OOE+oo 0.B5 NA O.OOE+oo 

Fluoranthene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.OOE+oo 

Methyt ethyt ketone (2-butanone) NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

2-Nitroaniline NA O.OOE+oo 1.00 O.OOE+oo 1.00 NA O.OOE+oo 

Pyrene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.OOE+oo 

Tetrachloroethytene (PCE) 0.05 O.OOE+oo 1.00 O.OOE+oo IIDIVlO! O.OOE+oo 0.90 O.OOE+oo IIDIV/O! 5.BOE-07 O.OOE+oo O.OOE+oo IIDIVlO! 0.00E+00 

Toluene NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

1,1,1 - Trichloroethane NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O·OOE+oo 

Trichloroethytene (TCE) 0.01 O.OOE+oo 1.00 O.OOE+oo IIDIV/O! O.OOE+oo 0.90 O.OOE+oo IIDIV/O! 1.70E-06 O.ooE+oo O.OOE+oo HDIV/O! O.OOE+oo 

Xytenes (mixed) NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

ECR = Excess Cancer Risk 

TOTAL ECR = 4E-06 
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Intake (mg/kg-day) ;" (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs IR CF FI 

(mg/kg) (mg soil/d) (kg/mg) 

0.000 

0.000 

0.000 

2S1.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.23S . 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

1.00E·OS 

1.00E·OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125· 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.S3E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.48E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.84E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.28E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soiVd) (kglmg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg·d) (Carcin) (mg/kg·d) 

Pyrene 0.000 200 1.00E·06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E·06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E·06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 • Trichloroethane 0.000 200 1.00E·06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.000 200 1.00E·06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.000 200 1.00E·06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mg/kg) 

0.00 

0.00 

0.00 

261.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.24 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 . 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E·06 

1.00E·06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(day/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg·d) 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.20E-06 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

NA 

#VALUE! 

NA 

#VALUE! 

O.OOE+OO· 

O.OOE+OO 

O.OOE+OO 

1.41 E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

211550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg·d) 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.29E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.04E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (rnglkg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

1 ,1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 4900 I.ODE-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Minor' .. tructlon Worker - Sub Area "Other" - Screening Analysis Par .., of 2 9/12101 



VF (m3/kg) = (a/c) x [(3.14 x DB x T)1/2/(2 X Pb X DB)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (V F) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm·m31 VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E·02 6.30E-06 1.46E-05 5.20E-t01 1.14E-02 2.64E-t04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E·03 5.30E-t01 2.65E-01 5.60E-03 2.15E-t03 

1,2· Oichloroethylene (mixed isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E-t01 1.80E-01 4.10E·03 2.20E-t03 

Ethyl benzene 7.50E-02 7.80E-06 1.11 E-03 2.00E-t02 1.00E-tOO 7.90E·03 3.03E-t03 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91 E-t04 2.45E-t02 1.61 E·05 1.51 E-t06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E-06 4.38E-05 4.50E-tOO 2.25E-02 2.70E-05 1.53E-t04 
Minor Construction Worker - Sub Area "Other" 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)1/2/(2 X PbX Da)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E-t03 . S.96E-tOO 4.83E-04 3.16E-t04 

2-Nitroaniline O.OOE+OO O.OOE-tOO O.OOE-tOO O.OOE-tOO O.OOE-tOO O.OOE-tOO #OIV/OI 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E-t04 3.40E-t02 1.10E-OS. 2.24E-t06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E-t02 1.3SE-tOO 1.80E-02 2.40E-t03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E-t02 7.00E-01 6.60E-03 2.64E-t03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E-t02 7.00E-01 1.70E-02 1.82E-t03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E-t01 4.70E-01 1.00E-02 1.96E-t03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E-t02 1.2SE-tOO 6.73E-03 3.S4E-t03 

Minor Construction Worker - Sub Area "Other" 
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/ 

Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + Sw + (H' x Sa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mg/l) (atm-m31 (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
Minor Construction Worker - Sub Area "Other" 
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Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + 8w + (H' x 8a)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mg/kg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 . 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 

Minor Construction Worker - Sub Area "Other" 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganlcs 

Aluminum 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Antimony 0.00 2.609BE·09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Arsenic 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Barium 261.00 2.609BE-09 BO 25 9125 1.49E-07 25550 5.33E-05 

Beryllium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Calcium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 2.609BE-09 BO 25 9125 O.OOE+oO 25550 O.OOE+OO 

Chromium VI 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Cobalt 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Copper 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Iron 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Lead 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Manganese 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Mercury (inorganic) 0.00 3.7BE-05 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Nickel 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Thallium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Vanadium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Zinc 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 0.24 2.609BE-09 BO 25 9125 1.35E-10 25550 4.B2E-OB 

1 ,1 - Dichloroethane 0.00 4.65E-04 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 4.55E-04 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 0.00 3.30E-04 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 0.00 6.62E-07 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 0.00 6.54E-05 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 3.17E-05 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Minor construction Worker - Sub Area "Other" 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 
Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 0.00 4.46E-07 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 5.10E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+oO 

Xylenes (mixed) 0.00 2.83E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Minor construction Worker - Sub Area "Other" 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mg/kg-d) (mg/kgld) AAF(a) HQ (mglkg/d) AF(b) HQ (mglm3) (mglm3) HQ HQ 

Inorganlcs 

Aluminum 1.00E+00 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.01 0.000 #DIV/O! NA O.OOE+OO 0.000 

Antimony 4.00E-04 O.ooE+OO 1.00 0.000 #DIV/O! O.OOE+oo 0.05 0.000 #DIV/O! 2.00E-04 O.ooE+OO 0.000 #DIVlO! 0.000 

Arsenic 3.00E-04 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 #DIV/O! 5.00E-04 O.OOE+OO 0.000 #DIVlO! 0.000 

Barium 7.00E-02 1.63E-04 1.00 0.002 7B% 1.20E-06 0.05 0.000 12% 5.00E-04 1.49E-07 0.000 10% 0.003 

Beryllium 2.00E-03 O.ooE+OO 1.00 0.000 #DIVlO! O.ooE+OO 0.01 0.000 #DIV/O! 2.ooE-05 O.OOE+OO 0.000 #DIV/O! 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 1.00 0.000 #DIVlO! 2.ooE-04 O.OOE+OO 0.000 #DIV/O! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.05 0.000 #DIVlO! NA O.OOE+OO 0.000 

Chromium VI 5.ooE-03 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.05 0.000 #DIV/O! 2.00E-06 O.OOE+OO 0.000 #DIV/O! 0.000 

Cobalt 6.ooE-Q2 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.50 0.000 #DIV/O! 1.02E-03 O.ooE+OO 0.000 #DIV/O! 0.000 

Copper 3.70E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.60 0.000 #DIVlO! NA O.ooE+OO 0.000 

Iron 3.ooE-Ql O.OOE+OO 1.00 0.000 O.OOE+OO 0.05 0.000 NA NA 0.000 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 #VALUE! #VALUEI #VALUE! 0.00 #VALUE! #VALUE! NA O.ooE+OO 

Manganese 4.70E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.05 0.000 #DIVlO! 5.00E-05 O.ooE+OO 0.000 #DIVIOI 0.000 

Mercury (inorganic) 3.00E-04 O.OOE+OO 1.00 0.000 #DIV/O! O.ooE+OO 0.20 0.000 #DIVlO! 3.00E-04 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA 0.05 NA NA 

Potassium NA O.OOE+OO NA #VALUE! #VALUE! #VALUE! NA #VALUE! #VALUEI NA O.OOE+OO 

Selenium 5.00E-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA #VALUE! #VALUE! #VALUE! NA #VALUEI #VALUE! NA O.OOE+OO 

Thallium B.00E-05 O.ooE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 #DIV/O! NA O.ooE+OO 0.000 

Vanadium 7.00E-03 O.ooE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.10 0.000 NDIV/OI NA O.ooE+OO 0.000 

Zinc 3.00E-Ol O.ooE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 1.4BE-07 1.00 1.41E-07 O.BO NA 1.35E-l0 

1,1 - Dichloroethane 1.00E-Ol O.ooE+OO 1.00 0.000 IDIVlO! O.OOE+OO 0.90 0.000 #DIV/O! 5.00E-Ol O.OOE+OO 0.000 NDIV/O! 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 O.ooE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 #DIV/O! 3.50E-02 O.OOE+OO 0.000 HDIVlO! 0.000 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.B5 0.000 #DIV/O! 1.00E+00 O.OOE+OO 0.000 HDIVlO! 0.000 

Fluoranthene 4.00E-02 O.ooE+OO O.BO 0.000 HDIV/O! O.ooE+oo O.BO 0.000 #DIVlO! 1.40E-Ql O.ooE+OO 0.000 HDIVlO! 0.000 

Methyl ethyl ketone (2-butanone) 6.00E-Ql O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 #DIV/O! 1.ooE+00 O.ooE+OO 0.000 #DIVlO! 0.000 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO O.BO 0.000 #DIVIOI 3.00E-03 O.ooE+OO 0.000 #DIVlO! 0.000 

2-Nitroaniline 5.70E-Q5 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 1.00 0.000 #DIVlO! 2.00E-04 O.ooE+OO 0.000 #DIV/O! 0.000 

Pyrene 3.00E-02 O.OOE+OO O.BO 0.000 #DIVlO! O.OOE+OO O.BO 0.000 HDIVlO! 1.10E-Ol O.ooE+OO 0.000 HDIV/O! 0.000 

Tetrachloroethylene (PC E) 1.ooE-Q2 O.OOE+OO 1.00 0.000 NDIV/O! O.ooE+OO 0.90 0.000 HDIVlO! 4.00E-Ol O.OOE+OO 0.000 NDlVlO! 0.000 

Toluene 2.00E-Ql O.ooE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.90 0.000 IDIV/O! 4.00E-Ol O.OOE+OO 0.000 NDIV/O! 0.000 

1,1,1 - Trichloroethane 2.00E-Q2 O.OOE+OO 1.00 0.000 IDIV/O! O.OOE+OO 0.90 0.000 HDIV/OI 1.ooE+00 O.ooE+OO 0.000 NDIVlO! 0.000 

Trichloroethylene (fCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.00E+00 O.ooE+OO 1.00 0.000 NDIV/O! O.ooE+OO 0.90 0.000 HDIV/OI 3.00E-Ol O.ooE+OO 0.000 NDlVlO! 0.000 

SCREENING HI = 0.003 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mg/kgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA O.ooE+OO 1.00 O.OOE+oo 0.Q1 NA O.OOE+OO 

Antimony NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Arsenic 1.50 O.ooE+OO 1.00 O.OOE+OO #DIVlO! O.OOE+oo 0.90 O.OOE+OO #DIV/O! 4.00E-03 O.ooE+OO O.OOE+OO #DIV/O! O.OOE+OO 

Barium NA 5.B4E-05 1.00 4.29E-07 0.05 NA 5.33E-05 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO #DIV/O! O.ooE+OO 

Cadmium NA O.ooE+OO 1.00 O.OOE+oo 1.00 1.BOE-03 O.OOE+OO O.OOE+OO NDIV/O! O.ooE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Chromium VI NA O.ooE+OO 1.00 O.OOE+OO 0.05 1.20E-02 O.ooE+OO O.ooE+OO HDIV/O! O.ooE+OO 

Cobalt NA O.ooE+OO 1.00 O.ooE+OO 0.50 NA O.ooE+OO 

Copper NA O.OOE+OO 1.00 O.OOE+oo 0.60 NA O.OOE+OO 

Iron NA O.ooE+OO 1.00 O.OOE+oo 0.05 NA O.ooE+OO 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 #VALUE! 0.00 NA O.ooE+OO 

Manganese NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.ooE+OO 

Mercury (inorganic) NA O.OOE+OO 1.00 O.ooE+oo 0.20 NA O.OOE+OO 

Nickel NA O.OOE+OO 1.00 NA 0.05 4.BOE-04 O.OOE+OO O.OOE+OO #DIVIO! O.OOE+OO 

Potassium NA O.ooE+OO NA #VALUE! NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 NA 0.90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA #VALUE! NA NA O.ooE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+oo 0.90 NA O.ooE+OO 

Vanadium NA O.OOE+OO 1.00 O.OOE+OO 0.10 NA O.OOE+OO 

Zinc NA O.OOE+OO 1.00 O.OOE+oo 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.30 5.2BE-OB 1.00 3.B5E-07 46% 5.04E-OB O.BO 4.60E-07 54% 1.70E-03 4.B2E-OB B.20E-ll 0% B.46E-07 

1 ,1 - Dichloroethane 0.01 O.OOE+OO 1.00 O.ooE+OO #DIV/O! O.OOE+OO 0.90 O.OOE+OO #DIV/O! 1.60E-OS O.OOE+OO O.OOE+OO #DIVIO! O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Ethyl benzene NA O.ooE+OO 1.00 O.OOE+OO 0.B5 NA O.ooE+OO 

Fluoranthene NA O.ooE+OO O.BO O.ooE+OO O.BO NA O.ooE+OO 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Naphthalene NA O.ooE+OO 1.00 O.ooE+OO O.BO NA . O.OOE+OO 

2-Nitroaniline NA O.OOE+OO 1.00 O.ooE+OO 1.00 NA O.ooE+OO 

Pyrene NA O.OOE+OO O.BO O.OOE+OO O.BO NA O.ooE+OO 

Tetrachloroethylene (PCE) 0.05 O.OOE+OO 1.00 O.OOE+OO #DIVlO! O.OOE+OO 0.90 O.OOE+OO #DIV/O! 5.BOE-07 O.ooE+OO O.OOE+OO #DIVIO! O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.ooE+OO 0.90 NA Q.OOE+OO 

1,1,1 - Trichloroethane NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethylene (TCE) 0.01 O.OOE+OO 1.00 O.OOE+OO #DIVlO! O.OOE+OO 0.90 O.OOE+OO #DIV/O! 1.70E-OS O.ooE+OO O.OOE+OO #DIV/O! O.OOE+OO 

Xylenes (mixed) NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

ECR = Excess Cancer RIsk 

TOTALECR= 8E-07 

Minor ruction Worker· Sub Area "Other" • Screening Analysis P: of 1 9/12101 



APPENDIXC 

EXPOSURE POINT CONCENTRATIONS 



Parameter 

TABLE 1 
EXPOSURE POINT CONCENTRATIONS FOR INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS 

SUB AREA A3 - SURFACE SOIL (0 TO 5 FEET) 
NIROP FRIDLEY, MINNESOTA 

Frequency W Statistic W Statistic UCL UCL Maximum 
Units of Average Normal Lognormal WTest Distribution Normal Lognormal Detected 

Exposure 
Point 

Detection Concentration Distribution Distribution Distribution Distribution Concentration Concentration (1) 
Volatile Organics Compounds 
1,1,1-Trichloroethane mg/kg 18/45 0.024 0.165 0.668 
1 ,1-Dichloroethane mg/kg 7/45 0.007 0.331 0.643 
1,2-Dichloroethene (Total) mg/kg 25/45 0.030 0.294 0.808 
Tetrachloroethene mg/kg 11145 0.406 0.152 0.381 
Toluene mg/kg .1/45 0.007 0.401 0.520 
Trichloroethene mglkg 39/45 0.140 0.313 0.959 
Xylenes, Total mg/kg 1/43 0.015 0.173 0.334 
Semivolatile Organics Compounds 
BaP Equivalent I mg/kgl 2/9 I 0.551 I 0.702 0.697 
Inorganics 
Aluminum mg/kg 717 3864 0.942 0.912 
Arsenic mJt/kJt 717 3.20 0.903 0.884 
Barium mg/kg 9/9 54.5 0.785 0.937 
Cadmium mg/kg 3/9 0.566 0.707 0.73,6 
Chromium mg/kg 9/9 10.9 0.914 0.837 
Copper mg/kg 919 55.4 0.736 0.965 
Iron mg/kg 717 11239 0.879 0.913 
Lead m~/k~ 9/9 20.3 0.839 0.920 
Manganese mg/kg 717 687 0.634 0.843 
Mercury mg/kg 119 0.054 0.747 0.754 
Nickel mg/kg 9/9 12.7 0.715 0.845 
Vanadium mg/kg 517 14.3 0.912 0.823 
Notes: 
The Shapiro-Wilk W-test (Gilbert, 1987) was used to determine the distribution of the dataset. 
UCL = 95th percentile upper confidence limit on the mean concentration. 

0.945 LOGNORMAL 0.055 0.012 0.85 
0.945 LOGNORMAL 0.009 0.008 0.057 
0.945 LOGNORMAL 0.056 0.026, 0.65 
0.945 LOGNORMAL 1.08 0.025 18 
0.945 LOGNORMAL 0.008 0.009 0.027 
0.945 LOGNORMAL 0.256 0.280 2.38 
0.943 LOGNORMAL 0.029 0.010 0.375 

I 0.829 I LOGNORMAL I 0.923 I 1.78 I 1.73 

0.803 NORMAL 4537 4828 5050 
0.803 NORMAL 4.05 4.83 4.5 
0.829 LOGNORMAL 88.8 262 188 
0.829 LOGNORMAL 0.849 2.37 1.65 
0.829 NORMAL 14.0 20.2 16.8 
0.829 LOGNORMAL 101 769 204 
0.803 LOGNORMAL 13789 14698 16200 
0.829 LOGNORMAL 33.2 244 54.9 
0.803 LOGNORMAL 1140 1495 2060 
0.829 LOGNORMAL 0.074 0.107 0.125 
0.829 LOGNORMAL 15.9 16.0 25.5 
0.803 NORMAL 19.3 29.2 23.1 

(1) - If more than 10 samples were collected then the exposure point concentration is the UCL for a normal distribution if the data is normally distributed or the UCL for a lognormal 
distribution if the data is lognormally distributed. If the distribution is undefined then the UCL for a lognormal distribution is used for the exposure pOint concentration. If the 
UCL exceeded the maximum detected concentration then the maximum detected concentration was used as the exposure point concentration. If less than 10 samples were 
collected then the maximum detected concentration is used as the exposure point concentration. 

0.012 
0.008 
0.026 
0.025 
0.009 
0.280 
0.010 

1.73 

5050 
4.5 
188 
1.65 
16.8 
204 

16200 
54.9 
2060 
0.125 
25.5 
23.1 



TABLE 2 
EXPOSURE POINT CONCENTRATIONS FOR INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS 

SUB AREA A4 - SURFACE SOIL (0 TO 5 FEET) 
NIROP FRIDLEY, MINNESOTA 

Frequency W Statistic W Statistic UCL UCL Maximum Exposure 
Parameter UnHs of Average Normal Lognormal W Test Distribution Normal Lognormal Detected Point 

Detection Concentration Distribution Distribution Distribution Distribution Concentration Concentration (1) 
Volatile Organics Compounds 
1,2-Dichloroethene (Total) mglkg 22/50 0.180 0.189 0.745 0.947 LOGNORMAL 0.416 0.086 7.0045 0.086 
Trichloroethene mglkg 37/50 1.94 0.214 0.810 0.947 LOGNORMAL 4.17 0.607 48.055 0.607 
~X~Ylle~ne~s~,~T~m~a~I __ ~~~ ____ ~m~1g1k~gu-~2/~3~9~-L ___ 0~.~07~1~~~~0~.2~1~9 __ ~~0~.3~7~1 __ ~~0~.9~3~9~L~O~G~N~O~R~M~A~L~_0~.~15~9~~ __ 0~.0~2~5~~ __ ._~2~ __ ~ ____ ~0~.0~2~5 __ ~ 
Semivolatile Organ cs Compounds 
BaP Equivalent mglkg 19/31 3.51 0.323 
Fluoranthene mglkg 15/20 11.4 0.335 
Naphthalene mglkg 1120 0.590 0.699 
Pyrene mglkg 20/31 6.42 0.287 
Inorganics 
Aluminum mg/kg 20/20 4063 0.923 
Antimony mg/kg 1131 0.811 0.760 
Arsenic mg/kg 19/20 4.44 0.947 
Barium mg/kg 31/31 73.9 0.866 
Chromium 31/31 10.8 0.950 
Copper mglkg 30/31 139 0.425 
Iron mglkg 20/20 14502 0.810 
Manganese mglkg 20/20 862 0.910 
Mercury mglkg 1131 0.042 0.782 
Vanadium mglkg 20/20 18.0 0.970 
Notes: 
The Shapiro-Wilk W-test (Gilbert, 1987) was used to determine the distribution of the dataset. 
UCL = 95th percentile upper confidence limit on the mean concentration. 

0.873 0.929 
0.934 0.905 
0.813 0.905 
0.945 0.929 

0.954 0.905 
0.695 0.929 
0.820 0.905 
0.902 0.929 
0.925 0.929 
0.960 0.929 
0.962 0.905 
0.931 0.905 
0.761 0.929 
0.980 0.905 

LOGNORMAL 6.84 5.62 60.7 
LOGNORMAL 25.1 44.9 160 
LOGNORMAL 0.830 0.948 0.95 
LOGNORMAL 13.5 22.6 130 

LOGNORMAL 4490 4555 6830 
LOGNORMAL 0.975 1.40 2.3 

NORMAL 5.32 7.00 10.1 
LOGNORMAL 95.7 190 306 

NORMAL 12.5 14.0 22.6 
LOGNORMAL 248 580 1900 
LOGNORMAL 17180 17502 38100 
LOGNORMAL 1066 1275 1790 
LOGNORMAL 0.050 0.061 0.12 
LOGNORMAL 19.2 19.3 26.1 

(1) -If more than 10 samples were collected then the exposure point concentration is the UCL for a normal distribution if the data is normally distributed or the UCL for a lognormal 
distribution if the data is iognormally distributed. If the distribution is undefined then the UCL for a lognormal distribution is used for the exposure point concentration. ·If the 
UCL exceeded the maximum detected concentration then the maximum detected concentration was used as the exposure point concentration. If less than 10 samples were 
collected then the maximum detected concentration is used as the exposure point concentration. 

5.62 
44.9 

0.948 
22.6 

4555 
1.40 
5.32 
190 
12.5 
580 

17502 
1275 
0.061 
19.3 



TABLE 3 
EXPOSURE POINT CONCENTRATIONS FOR INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS 

SUB AREA A4 EXCLUDING SAMPLE AB032 - SURFACE SOIL (0 TO 5 FEET) 
NIROP FRIDLEY, MINNESOTA 

I Parameter 
Frequency 

of 
Detection I 

W Statistic W Statistic UCL UCL Maximum Exposure 
Units Average Normal Lognormal WTest Distribution Normal Lognormal Detected Point 

Concentration Distribution Distribution Distribution Distribution Concentration Concentration (1) 
Volatile Organics Compounds 
1,2-Dichloroethene (Total) mglkg 21/49 0.184 0.190 
Trichloroethene mglkg 36/49 1.98 0.216 
Xylenes, Total mglkg 2138 0.072 0.222 
Semlvolatile Organics Compounds 
BaP Equivalent mglkg 18/30 1.60 0.580 
Fluoranthene mglkg 14/19 3.59 0.666 
Pyrene mg/kg 19/30 2.30 0.583 
Inorganics 
Aluminum mglkg 19/19 4093 0.927 
Antimony mglkg 1/30 0.803 0.761 
Arsenic mglkg 18/19 4.47 0.954 
Barium mglkg 30/30 74.2 0.863 
Chromium mglkg 30/30 10.9 0.951 
Copper mglkg 29/30 142 0.429 
Iron mglkg 19/19 14686 0.820 
Manganese mglkg 19/19 883 0.918 
Mercury mglkg 1/30 0.042 0.787 
Vanadium mglkg 19/19 18.1 0.970 
Notes: 
The Shapiro-Wilk W-test (Gilbert, 1987) was used to determine the distribution of the dataset. 
UCL = 95th percentile upper confidence limit on the mean concentration. 

0.739 
0.798 
0.376 

0.875 
0.935 
0.938 

0.951 
0.700 
0.826 
0.901 
0.920 
0.956 
0.966 
0.924 
0.770 
0.974 

0.947 LOGNORMAL 0.424 0.090 7.00 
0.947 LOGNORMAL 4.26 0.594 48.1 
0.938 LOGNORMAL 0.164 0.026 2.00 

0.927 LOGNORMAL 2.41 3.01 10.4 
0.901 LOGNORMAL 5.72 14.2 20.0 
0.927 LOGNORMAL 3.61 9.53 18.0 

0.901 LOGNORMAL 4541 4620 6830 
0.927 LOGNORMAL 0.972 1.41 2.30 
0.901 NORMAL 5.40 7.29 10.1 
0.927 LOGNORMAL 96.8 198 306 
0.927 NORMAL 12.6 14.3 22.6 
0.927 LOGNORMAL 254 642 1900 
0.901 LOGNORMAL 17497 17946 38100 
0.901 LOGNORMAL 1095 1343 1790 
0.927 LOGNORMAL 0.050 0.061 0.120 
0.901 LOGNORMAL 19.4 19.6 26.1 

(1) - If more than 10 samples were collected then the exposure point concentration is the UCL for a normal distribution if the data is normally distributed or the UCL for a lognormal 
distribution if the data is lognormally distributed. If the distribution is undefined then the UCL for a lognormal distribution is used for the exposure point concentration. If the 
UCL exceeded the maximum detected concentration then the maximum detected concentration was used as the exposure point concentration. If less than 10 samples were 
collected then the maximum detected concentration is used as the exposure point concentration. 

0.090 
0.594 
0.026 

3.01 
14.2 
9.53 

4620 
1.41 
5.40 
198 
12.6 
642 

17946 
1343 
0.061 
19.6 



TABLE 4 
EXPOSURE POINT CONCENTRATIONS FOR INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS 

SUB AREA E - SURFACE SOIL (0 TO 5 FEET) 
NIROP FRIDLEY, MINNESOTA 

Frequency W Statistic W Statistic UCL UCL Maximum 
Parameter Units of Average Normal' Lognormal WTest Distribution Normal Lognormal Detected 

Detection Concentration Distribution Distribution Distribution Distribution Concentration 
Semlvolatlle Organics Compounds 

IBaP Equivalent I mgikg 3/4 I 1.72 I 0.910 I 0.987 
Inorganlcs 
Aluminum mglkg 4/4 3988 0.910 0.890 
Arsenic m!llkg 4/4 2.32 0.986 0.914 
Chromium mgikg 4/4 15.0 0.741 0.812 
Copper mg/kg 4/4 94.8 0.978 0.909 
Iron mgikg 4/4 9323 0.895 0.912 
Manganese mgikg 4/4 337 0.923 0.923 
Zinc mglkg 4/4 18.0 0.942 0.913 
Notes. 
The Shapiro-Wilk W-test (Gilbert, 1987) was used to determine the distribution of the dataset. 
UCL = 95th percentile upper confidence limit on the mean concentration. 

I 0.748 LOGNORMAL I 3.77 I 14395 I 

0.748 NORMAL 4853 5469 
0.748 NORMAL 3.55 12.4 
0.748 LOGNORMAL 25.5 62.8 
0.748 NORMAL 179 104483 
0.748 LOGNORMAL 10471 10747 
0.748 LOGNORMAL 389 408 
0.748 NORMAL 21.7 24.0 

(1) - If more than 10 samples were collected then the exposure pOint concentration is the UCL for a normal distribution if the data is normally distributed or the UCL for a lognormal 
distribution if the data is log normally distributed. If the distribution is undefined then the UCL for a lognormal distribution is used for the exposure point concentration. If the 
UCL exceeded the maximum detected concentration then the maximum detected concentration was used as the exposure pOint concentration. If less than 10 samples were 
collected then the maximum detected concentration is used as the exposure point concentration. 

4.15 

4620 
3.5 

28.3 
176 

10700 
387 
21.2 

Exposure 
Point 

Concentration (1) 

I 4.15 I 

4620 
3.5 
28.3 
176 

10700 
387 
21.2 



APPENDIX D 

SPREADSHEETS FOR REFINED RISK EVALUATION 



TYPICAL INDUSTRIAL WORKERS 

SURFACE SOIL 





Pathways: Or = oral; De: Dermal; In = Inhalation; ? = not known. 

SUB AREA A3 - SURFACE SOIL (0 TO 5 FEET) 
--~- --~-- --------

Tier 2 Industrial Scenario Risk EvaluaHon (1999 Version) 
Palh- Path· 

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 

I , I , 
Site s I C s I 

Conc8n' s v I s v 

v <mgikg) I I a I I 

0 Induslrlal SRV drY ' SIIeHQ n n WHOle s n n 
ChemIcal CAS No. c (mgtkg) weight, (1) 9 9 ADREN lONE CV/BtD CNS/PNS m IMMUN KION LIV/GI PROSTATE REPRO RESP .. IN SPLeEN THYROID BODY ELCR(I) I 9 9 

(I) SIte Hazard QJoflenl (HQ) = SIte Exposure Point Conc. x (SIN HQ ISIN). SIte ECR = Stte Exposure Point Concenlratlon x (SRV ECRISRV). --
IndMdual chemical specifiC HQ should not exceed 0.2 (except where noted). cumJlatlve HI should not exceed 1 for each target endpoint. 

Individual excess lifetime cancer risk as waH as curTlJlatlve eXC8$ lifetime cancer risk should not exceed 1 per l00.COJ (I.e .• 1 E-S). I 
(2) ADREN· adrenal; BONE; CV/BlD· cardlovascuiar/blood system; CNS/PNS ·cenlTal/perlpheral nervoos system; EYE; IMMUN· Immune system; KlDN· kidney; UV/GI· I;"er/gastrolntestlnal system; 

PROST - prostrate; REPRO· reproductive system (Ind. teratogenic/developmental effects); RESP· respiratory system; SKIN· skin Irritation or other effect, SPLEEN; THYROID; 

WHOLe BODY - increased mortality. decreased growth rate. etc. I I I I 
NOTE: Not Protecttve of HIgh Short-term Exposure - SRV baled on Ihort-tenn worker tcenm1Q Ce.g .• eonatrvcHon worker, uHuty work .... kn:Dcaper, .Ie.) b 

'Ignlflc:cr.tty lower ",cr. the Induahial worker SlV pe .. nled h ..... I I 
(3) Class A - Known human carcinogen I I I I I 

Class 8 - Probable human carcinogen (81 -limited evidence In humans; 82 - Inadequate evidence In humans but adequate in anImals) 

Closs C - Possible human carcinogen 

Class D • Not Classifiable 

NA - No EPA Classification Allallable. 

Indushlal Worke, • Sub Area A3 • Refined Anolysls • Surface Soli Page2012 9/12/01 



NOTE:Based on UMITED muHlple pahtwoy exposure lCenario (I.e., IncldentlallOll/dust Ingestion, dennal contact and Inhalation of outdoor dll!'_ and vapors). If ~-- ~- ----- ----j----ir----j---- r------- ----+---\--+----+---f-+-+--l 
muHlple contaminants are present ctMnulaHve risk MUST. be evaluated. Concems regarding ecological receptors, vapor mlgraHon. a~ ground or surface water .. _~ ___ .. ___ _+---1---\_--_+--- _~ __ +--~+----+-~-_+---

Impacls must be evolua1ed by other methods. f-.-. f----- ~.-+--__t_----_+---+_-- --\---\_--+_-.--\_--+-----1 .. ----.-_+-+-_+---+ 

I .- ----- 1---____ .. ~ - .. --.-l---~+_~_+.--.-- ---r-~-+~---+-+_t____+ 
Pathways: Or = oral; De= Dermal; In = Inhalation;? = not known. f--f-- ___ ___ ________ __ -~-r__--t_--+----+--._+---_t--.-t----r---+---

SUB AREA A4 - SURFACE SOIL (0 TO 5 FE~T) _._. __ .. __ ... 1---________ ~ ._~. __ 

Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

v 
o IndustrlalSRV 

Chemical CAS No. C (mg/kg) 

Slle"~ 
~n' 
(mg/kg) 

drY 

Path- Path-

___ ~W~ay~S-~--r_--,---,--_r--,_~N~O~NTC=A~N~C=E~RrT~A~~~ET~E~N~D~PO~IN~rs~(2~)-~--r--_,---r--_r--i .. -C=A~N~.~:!!..~-r~~ 
MOM D 
I r I r 
siC • I 

s v I s v 
I I a I I 
nn WHOLE Inn 

:welght; 
SHeHQ 

(I) 9 9 ADREN BONE Cy/BID CNS/PHS EYE IMMUN KlDN LIVIGI PROsrAIE REPRO IESP SKIN SPlEEN THYROID BODY ELCR (1) • 9 9 

~/no~rga~n~~=s~:------------+_--_t-t-----1 ··,' .. -:,:".;F---\-~Ao~r~-~f----t----+--+--+--+---+--+---+--_+----t---t----t---t---I----t-__t_-~--j 

<1555 " 0.009 In 1-"-0."'OO9"-'--+ __ +-_---:f___--+--_t---+--'=O"'.OO9=+--+--+---1---+----::c=+-:.:NA'-'----I-"NA'-+-~--+ 1 .• - ,.'----=:0::.:.003=--+-+-0."'-1---+--+-0-.003,-,-- 0.003 NA NA 
Aluminum 7429905 l0000D 

Antimony 7440360 100 

'5~ .~~0~.0~15~t-ln-+~0~r~--r---t~0~.0::.:'5-t-"'0."'0~15~--_+--_+~~_+-_ _+---+-~~+---t--'=0~.0~15~f___--f___--f___--11-=2~.1~3~E-~06~~A+_+0~r 
.1~:'; 0.003 Or 0.003 0.003 NA NA 

Arsenk: 7440382 25 

~-fBa~rlu::.m"--________________________ _1.~74403==~93~---I-1--,I"::~~---I 
Or 

250 '; <,_O=:.:::.OOO=---+_f_0=-r--j 
Or 

Cadmium 7440439 0.000 O.OOE+OO II De In 

12.5 ./ 0.006 Or ___ -1 __ _+--_+---+---+----+---+---+---+--+--+--+---+---+----1-=2.:.=:94E=..-.::.07-t--,"-+..::De=+I:.:.n-l 
~':: .', 0.013 In Or 0.013 NA 0 

ChromkJm VI 18540299 425 

Copper 7440508 9000 

Iron 7439896 17502:', 0.076 In Or NA NA 
c~_O=: . .::OOO=-_+-nO:cr+Ba,=sed on blood lead levels. HQ > 1 blood lead levels may exceed 10 ugtdl. NA 12 

Olnr ----r 0.046 
1275. ,:-'"0'"'.046=-+-+=--+--~-L----'--+-""'""-+__--_t--+---L--_+--_+--+_-___i--+--+__-___i-_I--N:.::A,-,--+-..::O+--+----+ 

lead 7439921 700 

Manganese 7439965 
7439976 

0.061. :~--'O::..OO6=='-\_-+-"ln+N=ot"-'-'Pr.::.ot:.::eTctiY=e-'ofc..H"I..,gh"---l---'0c:.OO6=_+---1-"o~.006=-+Sho=d~-I~e.c.nnr:Ex"'pasu==:re+--_1---\_--+---+---+---_+---I---:-:N':-A'-_+-'0_+-+--1 
--'O::..OOO~~~ln+~o~rl-----~-----~----_t~O~.ooo~_+----_1------~-----t_----1-----_1~O:.::.000~_t-_____ +-____ + ____ ~----_+-----~--~N~A,-_+:.::NA'-'l-~0~r+--1 

Mercury (Inorganic: elemental and mercuric chlan 7487947 y 

Methyl Mercury 'n967926 22 

Nickel vonous 3000 0.000 In Or 0.000 O.OOE~ " De In 
7440622 

1340 Vanadium 1314621 .; 0.003 In Or NA o 
Vo/affls OrganIcs ·:'f~;;.i 
~~I~.I~-~DI~ch~lo::.r~Oe~th~a-ne------------------~~7~~~-+Y-+----5~5~--i.;'i0~'~c~c:,."I---0.-000---+--l--ln+----~----+-----+-----·+----+----+-0.000---+-----+------l------l------~-----1---t-1---t-1----I--O~.OOE~~~~+C-+--~In--l 

1.2 - Dlchloraethylene (m~ed Isomers) 540590 y 22 OMS,: '.- 0.008 In __ -L,--:-:--.--' ___ 1---'0",.008~-t ___ + ____ t-___ t_--+---+---/----/--'N::A-'----I-::O+---I---+ 
Ethyl benzene 100414 y 200 :.,:'.4,'::' 0.000 In Based on Csat. if>llndk:atespatentiollorfieeproductlnlOll. NA 0 

1---fM"'e'"th:.:yI=eth=yl:.::ke-,-O-ne-("C:2-c-b-utC-a-n-on-e-)-----+--'7::8'==933::::---f-y-t---=4300=--+ .~ ::}, i 0.000 In Not Protecllve of High Short-ferm Exposure 0.000 NA 0 

t--fN:.::a~ph~th~a~le~n:.::e ____________________ _+~9~12n~~-+y~----2=8'--1 ~:I;~.~4!,::./:~~0~.00~7_1 __ -~ln~+--~.f--.--__ ,~0~.00~7'-\------1--_-+_1----i-----1----_1------+-----l---'°"'·00~7-+-----_+--__ -_+----_+..::0:.::.00~7'-1----'N::A-'--+.~I~~f+--+--I 

Tetrachloroethylene (pCE) 
Toluene 

1,1.1 - Trlchloroethane 

Trichloroethylene (TCE) 
Xylene, (rrbced) 

Po/yaromaffc HydrocotDons 
Benzo(o)pyrene equivalents (see BoP equlv. 

Calculation spreadsheeet) 
FkJoranlhene 

Pyrene 

127184 y 
108883 Y 

71556 y 

79016 y 
1330207 y 

50028 

129000 

131 

30S 

472 

248 

6BOO 

6BOO 

,;',L,i 0.000 0.000 0.000 0.000 O.OOE~ C i:,~:.;:.;~.,:,.--=~~~.~ln~t-~~ __ -+ __ ~f--==-+-__ -+---~==~~~----~--~---+--~~ ___ +_--~--_lf_~~~~_+m~ 

;\L;:';~\.!.~=7~~:i:~t~t=..-=-1--''''::.:.~,t~~~~-~t~~~~~~;~~~~~~~:;:::t~~t~~~~~~~~~~t~0"'.-000:~1=~~:~~=t=====1=====t·~0~.000-'-----j-~---------+i---~~--=';~~~~1~~~~~t~~-'-~"'~~':'-'------t.B~~~=:::!~j 
o <!07 1.32E-07 C 
O:~ ,-:O--:.OOO=-+--~In-j--·-+--+---+o-.~--+.~~~-_-_+_=__=__=_-~-=r~_=__=__=__=_-=r~_=__=__=__=_~~-=--=--=--=--~~-=--=--=--=--=-t::Oo~.ooo-:;,~-=-t-=--=--=--=---+--+--+-"'o"'.ooo=- NA 0 

In 

.:', 

5.~.,,~· ~~_r-1~t_--_+----+~~t_--_+----+----t-~_+----+----+----t----+----~----t----+-----
44:9 -=0,,-",.00=--' -+_f-0:::r-j-__ .+ __ +O",.00=1_+---+---I---+-0",.00=1_+--,0",.00=1_+---t_---j---I----jf---_+----+----
22.6 0.00 I Or 0.001 

1.41E-OS 12 0. 

_.~ 0r-+_ 
NA 0 ---+----j------c--- --- -----.. - --=--+--+-\ 

Cumulaltve SHe 5011 Risk (1) = 0.000 0.000 0.026 0.076 0.000 0.006 0.005 0.022 0.000 0.012 0.007 0.015 0.000 0.000 0.010 2E-OS 
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Pathways: Or = orat De= Dermal; In = Inhalation; 1 = not known. 
.- ----- ..-

SUB AREA A4 - SURFACE SOIL (0 TO 5 FEET) 
Tier 21nduslrlal Scenario Risk Evaluation (1999 Version) 

"'.:' Path- Path-
"'~( ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 0, 

M D M D 

" I r I r site;:·· s I C s I 
cOitceii s v I s v 

v (r'ng/kg): I I a I I 

0 IndustrlalSRV drY S~eHQ n n WHOlf s n n 
Chemical CAS No. c (mglkg) weight.: (I) 9 9 ADREN BONE CVJBlD CNS/PNS EYE IMMUN KIDN UVIGI PROSTATE REPOO RESP Sl(IN SPlEEN THYROID BODY ELCR(I) s a 9 

VOC? ~ V Indicates that the contaminant Is considered volatile. 

(I) SIte Hazard QuoHenl (HQ) = SIte Expo<ure Point Cone. x (SRV HQ /SfN). SIte ECR = SIte Exposure Point Concenlrallon x (SRV ECR/SRV). 

Individual chemcal specific HQ should not exceed 0,2 (except W'here noted). OJm.Jlatlve HI should not exceed 1 tor each target endpoint. 

Individual excess lifetime cancer risk as well as currulative excesslltetlme cancer risk shoukj not exceed 1 per l00,(O'J (I,e., 1 E~5). 
(2) ADREN - adrenal; BONE; CV/BLD - cordlovasculor/blood system; CNS/PIIIS - canlral/perlpheral nervous system; EYE; IMMUN -Immune system; KIDN - kidney; UV/GI-Ilver/goslrolntesllnal system; 

PROST ~ prostrate; REPRO ~ reproductive system (Ind. teratogenic/developmental effects); RESP - respiratory system: SKIN - skin lunatlon or other effects; SPlEEN; THYROID; 

WHOLE BODY -Increased mortalHy, decreased Qrowth rate, etc. I 
NOTE: Not Protecttve of H5gh Short-Mrrn Expowre • $IV baled an ahort-Nnn woricerlCenClfo (e.g.. ~trucHon worker, uHlIty worker, tandac:aper, ele.) II 

.Ignlflcmtlty loWer Ihmllhe InduIIrkII worker SRV pteMnMd here. I I I I I I I 
(3) Closs A - Known human carcinogen I I I I I I I 

Closs B - Probable human carcinogen (B 1 - limited evidence In humans; 82 - Inadequate evidence In humans but adequate In animals) 

Class C - Possible human carcinogen 

Closs D - Not Classifiable 

NA - No EPA ClossIficallon Available. 
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.~_OTE:8ased on UMITED muHipie pahtway exposure scenario (1.8., InddenHal ~Vdust Ingestion, dermal contact and Inhalation of outdoor dust and vapors). It _______ f-----+-----l---+._----- -------If-----+-----+---- 1--__ .-+ __ -+ _____ +--_+_+----1 
multlple contaminants are present cumutatlve risk MUST bu .. evaluated. Concerns regarding ecological receptol1, vapormlgrallon, and grou_nd or sulface waler__ 1------+---+---+-.--,I----+----+_--+--+----+---+-----+-+_--+--J 

'!!'!'r~8valualedbVoII1ermeIhodS. f I I -----f---- -~ ----

Pathways: Or = aral; De= Dermal; In = Inhalation;? = not known. I I - ---r----C:::_-.. -~' ~ __ ~ ----t----t--------+--+---+----+ 

--j-----+--- -~- ---+---+-----+--+---1----+----1--+--+--+ 

,r-- --~.~ ~-- .----r-----+-----j---
SUB AREA A4 - SURFACE SOIL (0 TO 5 FEET) EXCLUDING SAMPLE AB032 ___ ~ 1--__ ___ _ __ .__ _____ _ ____________ 1 __ -+ __ + __ -+-__ -+ ___ +--___ -+--+-+---1 

Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Chemical 
Inorganlcs; 

Aluminum 

Antimony 

Arsenic 

Barium 

v 
o Indushtol SRV 

CAS Na. c (mg/kg) 

7429905 100000 

7440360 100 

7440382 25 
7440393 12500 

1--rC=a=d~m~~~m~--------.------1-~74~4~~~9 r-+--~2=~~--1 

1--_ Chromum VI 

1-_ Copper 
Iron 

Leod 

Manganese 

18540299 

7440508 
7439896 
7439921 

7439965 

425 
9000 

46000 

700 

7439976 
r--+M",e:::rcu=ry,-,(,,-ln=o,-,rg,-,a::.:n=Ic~: e:::le=:me=n",ta:::l..::a::.:nd:=mer=cu=rlc::..ch=lo:::,I"j- .:.74"'8:::7.:.94.::.7-+'y-+ __ ..::2'--__ 1 

Methyl Mercury 22967926 22 

Path-

___ ~W~art~s+---r---,---r--_r--,-~N~O~NTC~A~N~C~E~RrT~A~~~ETTE~N~D~PO~IN~~~(2~)_~ __ r_--,--_r--,---i~CANCER 
M 0 

Path

wartS 

M 0 

SHe 
COiicen. 
(nlgfkg) 

dry c SHe HQ 

weigh'; (1) 

I r 

s 1 
s v 
I I 
n n 
g g 

. ::: Or 
4620 0.009 In 

·1:41:: 0.003 Or 
5A 0.015 In Or 
198 0.003 Or 

0.000 Or 

ADREN BONE CV /8LD eNS/PNS EYE IMMUN KIDN lIV'91 PROSTATE .EPRO .ESP SKIN SPlEEN THYROID 
WHOlf 

BODY ELCR '" 

1 r 

C I I 
I s v 
all 
Inn 
s g g 

-----t----_+----+-----l-----_f_----I----_f_----,----_f_--~I-----I-----__+--t--+_~ 

0.003 
O.awc~_~----t__--_+----+----t__----~O~·~----_t_----+_----+-----t-~~-t-~N7A--~NA~--+--I 

0.003 NA NA 
.oms oms oms 2.16E-06 A Or 

O.DO;l 0.003 NA NA 
Or 

o.~ O.OOE+OO BiDe In 
---~-----_f_----~~_f_----t----__r----·t__--_+----t__--_+----+----I-~~~+_~~~-t 

12.6 0.006 Or 2.96E-07 A De In 

~. 0.014 In Or ________ +--____ +_----+------+------+------1------1-'-'0"'.0:::1.:.4-+------+_----+-----+------+-----+----~1__----~-~N7A~~~0_r~I__~ 
17946: 0.078 In Or NA NA , ... ~=__t_"'_+__='_1=--_:_j'-:-_:_:_~__:_:_:::----:_:_:__'_:__:_:_--'--~--'---.-:-::-L_,_____+~~t----~t--~+-~-t---~_+_~_+~_+~;-;-__+:':'t-_+__+ 

O.OCMl 0, Based on blood lead levels. HQ > 1 blood kKKIlevels may exceed 10 ug/dl. NA 12 

J 0.048 NA 0 
·--~----~~__I_----f----+_---L----t__--_+----t_--_r----i----~--_+----t-~~--~+--+-~ 

, c •• : 

1343 0.048 
In 
Or 

0.061 0.006 In Not Protoctlve of High 0.006 0.006 Sho~-18nn Exposure NA 0 

.~O~.~OOO~_t_~ln~.~O:::r-I-----+_-----~----·~O~.~~_i-----_t_-----_t_----_t_----_t_----__+~o.~~=-+-----+-----+_----+_----t-----,--~N~A--~NA~~o~r+---l 

varlou':c,,:'._~O.:::OOO=-+-"ln~~o'-r I--__+----e---+--__+--__+--__+--_+--_+--___I----___I--_t---+--__t---~. o.oOE+<IO A De In 
7440622 

Nickel 3000 

l:-:--:'-':v='an"'a'=d=~~m'-:-___________ _t-l'-'3.:.146=21:...+__t---'-I340=-__11 :.c 19.6 ·'c .. 0.003 In Or ----J---t--_t---,---1--__+--__+--__+---t---+----+----I__--I__-----1I--__+I--=-:N:.:A'--_t_'-:O+__+--I 
VolaWe OrganIcs ;\ 

1.1 - Olchloroethane 

1.2 - Olchloroethylene (mixed lsomelS) 

Ethyl benzene 
Methyl ethyllcetone (2-butanone) 

Naphthalene 

Tetrachloroethylene (PeE) 

Toluene 

1.1.1 - Trichloroethane 

Trichloroethylene (ICE) 
Xylene, (mixed) 

Polyoromaltc Hydrocalbons 
Benzo(a)pyrene equivalents (see BoP equlv. 

Calculation spreodsheeet) 

Fluoranthene 

Pyrena 

75343 y 55 
540590 y 22 
100414 y 200 

78933 y 4300 

91203 y 28 

127184 y 131 

108883 y 305 

71556 y 472 

79016 Y 46 

1330207 V 248 

50328 
6800 

129!lXl 5800 

, __ O~.~OOO~-t-~f-l~n __ -4 ____ -4 ______ f~o~·~~_+----_+------I__----I__------1I-------1-----4----__+-----I-O~.~OO~E~+<IO~+C~--fm~ 
0.00 1 In 0.001 NA 0 

>}\,_O:::.:::OOO==--+_rln:c~8ased on CsaI. It> 1 indicates potential for kee produclln 1011. NA D 

.: ;;;",_ 0.000 In Not Protective 01 High SharI-Ienn Exposure O.~ NA 0 
";. 0.000 In O.~ O.~ O.~ NA 0 

B2/ 
0.000 In O.~ O.~ O.~ O.OOE+OO C In 

".;,. - ~o:O.OOO=---I-+I:cni---+-----·r---t-I-o'-'.~=--+I----.. __ --~- ----t--=.:o.:::~=-+-o:::.~=--t----------+-o.-~-+---+---+---+---i-':::_;"N~A-="-'-:::_'---j-t-,'-'0~1==t~j 

:: :.-O=.=OOO=---t-~f-l::.:n+-- __ + __ + __ +:::o.:::~=-+ 000;>_ -----t-I---t-I---t-I---.-t-I---r---I---- I __ -=-N=-A'--+-i0m-_r-~ 
BU 

0.594:.c----=-::-:-::-I:--+-:-_I ___ + __ + __ +--::~. I.29E-07 C 
0'264::" 0.000 In O.~ O.~ O.~ NA D 

In 

:-----,1---+---1 ----I---+----j-----+--+-----I---+---- ---e------+---+---i---+---j----f --- -----1--+-+---1 

3.D1 

14.2 ::. 0.000 
9.53 0.000 

Or 
Or 

o.~ o.~ 

o.~ 

o.~ 

------t·-----j-----+-----I------jf---~I___---I 

_~ -:B~2 t---+O,,-r~ 
NA 0 

NA 0 
--~ 

r-_f_---------------------------L-----L_+Cu~mu~la=~~e-=S~He~So==II~R=IS=kr(I~)-"='--_+--1--~0:::.000~_+-=0~.000~_f_0= . .-:0~18_t'-'0~.0:::7-'-9__+-=0:::.000=~0=.006~__t-=0=.~c~-t-=0.:::0~16_t-=0.=000~_f_0=.~01:::2_t'-'0=.000~_+-=0.:::0~15~~0:::.000~_+-=0=.000~_f_0=·=003~+--~~.---r--~ 
VOC? - V indicates that the contaminant Is considered volatile. 
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Pathwavs: Or = oral; De:: Dermal; In = Inhalation; ? ::z not known. 
-~ ---

SUB AREA A4 - SURFACE SOIL (0 TO 5 FEET) EXCLUDING SAMPLE AB032 
--t--

Tier 2 Industrial Scenario Risk EvaluaHon (1999 Version) 

Palh- Path-

ways NONCANCER TARGET ENDPOINrs (2) CANCER ways 

M 0 M D 
I r I r 

Stie s I C • I 
eancen s v I • v 

v 
(mgtkg) I I a I I 

0 IndUstrlalSRV dry SHeHQ n n WHO!! s n n 
Chemical CASNa. e (mglkg) -tghI •. (1) 9 9 ADREN lONE eV/1lD eNS/PNS m IMMUN KIDN LJV/GI PROSTATE REPRO RESP SKIN SPlEEN THYROID BODY ElCR(l) • 9 9 

(1) SIte Hazard Quotient (HQ) = SHe Exposure Point Conc. x (SRV HQ /SrN). SHe ECR = SIte Exposure Point Concentration x (SRV ECR/SRV). 

Individual chemical specific HQ should not exceed 0.2 (except where noted). cumulative HI should not exceed 1 for each target endpoint. 

Individual excess Iltellme cancer risk os well os currulatlve excess Ilteflme cancer rlsk should not exceed 1 per lOO,COJ (I.e., 1 E-S). 

(2) ADIlEN - adrenal; BONE; CV/BlD - cardiovascular/blood system; CNS/PNS - central/peripheral nervoussystem; EYE; IMMUN -Immune system; KION - kidney; UV/GI-Ilver/gastrolntestlnal system; 

PROST - prostrate; REPRO - reproductfve system (Ind. teratogenic/developmental effects); RESP - respiratory system; SKIN - skin IrrHatlon or other effects: SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I 
NOTE: Not Proteetlve of High Short-t.rm Expo.ure - SlV baled on ahOff-1.nn worker acenc:.to (e."., construcHon worker, utlHty worker, klndscapef, elc.) II 

Ilgnlflc:CWltty lower IhCWI the Indudrkll worker SlV pe .. n'-d here. 

(3) Class A - Known human carcinogen I I I I I I 
Class B - Probable human carcinogen (81 - Ilmted evidence In humans: B2 - Inadequate evidence In humans but adequate In animals) 

Closs C - Possible human carcinogen 

Closs 0 - Not Classifiable 

NA - No EPA Classllicatlon Available. 

Industrtal Worker - Sub Area A4 With AB032A Removed - Refined Analysis - Surface Soli Page 2012 9/12/01 



TYPICAL INDUSTRIAL WORKERS 

SUBSURFACE SOIL 



NOTE:Based on UMITED murtl~e pahtway exposure scenarto (i.e.,lncldenHal soU/dust ingestion, dermal contact and lnhakmon 0' outdoor dust and vap~ 

muHlpte contaminants are present cumulative risk MUST be evaluated. Concerns regarding ecological receptors, vapor migration, and ~roun:ct ~_surface water 

Impacts must be evaluated by other methods. 1 

t---

I I ---- --- -
Pathways: Or = oral; De= Dermal; In = Inhalation; ? = not known. ---1--
SUB AREA A3 - SUBSURFACE SOIL (> 5 FEET) 

I--I--
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 

I r I r 
SHe s I C • I 

Cancen s v I • y 

v 
(mglkg) I I a I I 

0 Indu.IrlaISRV diy, SHeHQ n n WHOLE s n n 
Chemical CAS No. c (mglkg) weJghi (1) 9 9 AOIlEN BONE CV/BlD CNS/PNS EYE IMMUN KION LlV/GI PROSTATE .EPRO .ESP ""N SPLEEN THYIOID BODY ELCIIl) S 9 9 

Inorganlcs: , 
" Or 

Aluminum 7429905 100000 6370 0.013 In 0.013 0.013 NA NA 

Antimony 7440360 100 105 0.210 Or 0.210 0.210 NA NA 

Arsenic 7440382 25 6.6 0.018 In Or 0.Q18 0.Q18 0.Q18 2.64£-06 A Or 

Barium 7440393 12500 327 0.005 Or 0.005 0.005 NA NA .-
Or 

Cadmium 7440439 250 5.3_ 0.004 Or 0.004 1.27E-08 BI De In 
Or 

Chromium VI 18540299 425 114. , 0.054 Or 2.68E-06 A De In 
Copper 7440508 9000 1290. 0.029 In Or 0.029 NA 0 

Iron 7439896 ~ 275000 1.196 In Or NA NA 

Lead 7439921 700 453 0.647 Or Based on blood lead levels. HQ > 1 blood IeDd levell may exceed 10 ug/dl. NA B2 
In 

Manganese 7439965 5600 21mlo 0.739 Or 0.739 NA 0 
7439976 

Mercury (Inorganic: elemental and merOJric chlcrl 7487947 V 2 0.14 0.014 In Not Protective 0' High 0.014 0.014 Short-term Exposure NA 0 

Methyl Mercury 22967926 22 0.000 In Or 0.000 0.000 NA NA 
Or 

Nickel various 3000 142 0.009 In Or 0.009 9.47E-08 A De In 
7440622 

Vanodium 1314621 1340 32.9. 
, 

0.005 In Or NA 0 

Vo/ame Organics 
0 ----

.:, ... \;1' 

1.1 - Dlchloroethane 753<13 V 55 I'" ~¥~o" 0.025 In 0.025 6. 18E-06 C In 

1.2 - Dlchloroethylene (mixed Isomers) 540590 V 22 U.' 0.016 In 0.016 NA 0 

Ethyl benzene 100414 V 200 140" 0.700 In Based on Csot. If> 1 indicates potenHal for 'rae product In soil. NA 0 

Methyl ethyl ketone (2·butonone) 78933 V 4300 3500.·· ... 0.163 In Not Protecttve of Hfgh Short-term Exposure 0.163 NA 0 - --
Naphthalene 91203 V 28 .. 2.7": 0.019 In 0.019 0.019 0.019 NA 0 

BU 
Tetrachloroethylene (PeE) 127184 V 131 1200.' , 0.916 In 0.916 0.916 0.916 9. 16E-05 C In 
Toluene 108883 V 305 190 " 0.125 In 0.125 0.125 0.125 0.125 NA 0 

1.102 
--- t----

l.l.I-Trichloroethane 71556 V 472 .~ In 1.102 1.102 NA 0 
BU 

Trichloroethylene (TCE) 79016 V 46 120 2.61E-05 C In ---
Xylene, (mixed) 1330207 V 248 580 0.468 'n 0.468 0.468 0.468 NA 0 

Polyaroma"c Hydrocatbons >: Benzo(a)pyrene equivalents (see BoP equlv. 

CalOJlation spreodsheeet) 50328 4 3.166 7.92E-06 B2 Or 
Fk.ioranthene 206440 6800 .:., 0.000 Or 0.000 0.000 0.000 NA 0 

Pyrene 129000 5800 5.1 0.000 Or 0.000 _N~ r!'- I--f-

CUmulalfye SHe Soli Risk (1) = 0.000 0.000 0.248 3.395 0.000 0.014 1.075 2.187 0.000 0.181 0.612 0.018 0.000 0.000 0.706 lE-04 --I--
VOG? - V Indicates that the contaminant Is considered volatlle. I I--
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Pathways: Or = oral; De: Dermal; In = Inhalatlon; ? = not known. 

SUB AREA A3 • SUBSURFACE SOIL (> 5 FEET) 
Tier 2 Industrial Scenario Risk EvaluaHon (1999 Version) 

',,' Path· Path· 
," ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 
I r I r 

, SIte' s I C s I 
eoncen s v I I V 

v (~kg) I I a I I 

0 Indu,hIaI SRV dr(:c':: sHeHQ n n WHOlE I n n 
Chemical CAS No. c (mg/kg) weight " (1) g g ADREN BONE eV/BID eNstpNs EYE IMMUN .,DN UV/GI PROSTAlE IEPRO IE .. SKIN SPLEEN THYROID BODY ELCI(t) I g g 

(1) SHe Hazald QJaflent (HQ) = SHe Exposure Point Conc, x (SRV HQ /SRV), SHe ECR = SHe Exposure Point Concentration x (SRV ECR/SRV), 

Individual chemical specific HQ should not exceed 0.2 (except INhere nclad). cumulative HI should not exceed 1 for each target endpoint. 

Individual excess lifetime cancer risk os well os currulatlve excess Ilfetlme cancer risk should not exceed 1 per lOO.em (I.e .• 1 E-S), 

(2) ADREN - adrenat BONE; CV /BlD - cardIovascular/blood system; CNS/PNS - cen'h'al/perlpheral nervous system; EYE; IMMUN - Imm .. me system; KION - kidney; UV /GI - liver/gastrOintestinal system; 

PROST • prostrate; REPRO· reproductive system ~nd, teratogenlc/developmental effec1s); RESP • respiratory system: SkIN . skin Irritation or other effect~ SPlEEN; tHYROID; 

WHOLE BODV - fncreased mortalHy. decreased growth rate. etc. I I I 
NOTE: Not Profe.cttve ot Htgh Short-Mnn Expoaure • SlV baNd on Ihorl·1wm WOfk., lCenmkt (e.g .• construcHon worker, utility work .... bKilcapet'. etc.) II 

IlgnWlcc:rltty lower thc:rl the Indu;IrIaI worker SRV pre .. nled here. I I I I 
(3) Class A - Known human carcinogen I I I I I 

Class 8 - Probable human carcInogen (81 - limited evidence In humans; 82 - Inadequate evidence In humans but adequate tn animals) 

Class C - Possible human carcinogen 

Closs D • Nat Classlflable 

NA - No EPA Classification Available. 
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NOTE:Based on UMITED muIHpte pahtway exposure lCenario (I.e., InddenHai soil/dust ingestion, c1ennal contact and inhalation of outdoor dust and vapors). It 

muHlpte contamInants are present cumulative risk MUST be evotuated. Concerns regarding ecological receptors, vapor migration, and ground or surface water 

Impacts must be evaluated by other methods. I 
--

Pathways: Or", oral: De= Dermal; In = Inhalation; ? = not known. 
-~-

SUB AREA A4 - SUBSURFACE SOIL (> 5 FEET) 
Tier 21nduslrial Scenario Risk Evalualion (1999 Version) 

Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 
-

M D M D 

I r I r 
Site .. s I C I I 

CoiIc8" s v I I v 

v 
(nlgtkg)' I I a I I 

Induslrlal SRV diy 
, 
S~eHQ n n I n n 0 WHOlE 

Chemical CAS No. c (mg/kg) weight (I) a a ADREN BONE CV/BlIJ CNStpNS EYE IMMUN .,ON lIVlGI PROSTATE REPIIO RESP SKIN SPLEEN 1lMIOID BODY ELCR(l) S g g 

~I]!!!(lOnICS: 
Or 

Aumlnum 7429905 100000 3160. 0.006 In 0.006 0.006 NA NA 

Antimony 7440360 100 0.000 Or 0.000 0.000 NA NA 

Arsenic 7440382 25 l1A .' 0.032 In Or n032 0.032 0.032 4.56E-06 " Or 

Borum 7440393 12500 3803- 0.001 Or 0.001 0.001 NA NA 

>, 
,~, . 

Or 

Cadmum 7440439 250 0.000 Or 0.000 o.oOE+<lO 11 De In 
Or 

Chromium Vi 18540299 425 13.8 
.t 

0.006 Or 3.251:-07 " De In 

Copper 7440508 9IXlO 37.3.:'0". 0.001 In Or 0.001 NA D 

Iron 7439896 4axxJ l860Q -. O.OSI In Or NA NA 

Lead 7439921 700 4.1 0.006 Or Based on blood lead levels. HQ ... 1 btood lead levels may exceed 10 ugJdl. NA 12 
In 

Manganese 7439965 5alO 5950 '. 0.213 Or 0.213 NA D 
7439976 

Mercury (inorganic: elemental and mercuric chlork 7487947 • 2 0.000 In Not ProtecHve of High 0.000 0.000 Short-term Exposure NA D 

Methyl Mercury 22967926 22 ., 0.000 In Or 0.000 0.000 NA NA 
:,' Or 

Nickel vanous 30IXl : 0.000 In Or 0.000 O.OOE+OO " De In 
7440622 

. 23" 0.003 Vanadium 1314621 1340 In Or NA D 

Volalfle Organics ,,\. 'iI 
1.1 - Dichioroethane 75343 • 55 o.Jj' .'i 0.000 In 0.000 O.OOE+OO C In 

1.2 - Dlchloroethylene (mixed Isomers) 540590 • 22 :C, 0.008 In 0.008 NA D 

Ethyl benzene 100414 y 200 },>J 0.000 In Based on Csot. It ... llncUcatel potenHoi for free product In IOU. NA D 

Methyl ethyl ketone (2·bu!anone) 78933 y 43IXl ~i 0.000 In Not Protective of High Short-term Exposure 0.000 NA D 

Naphthalene 91203 y 28 
1 .. I~ij; 0.008 

In 0.008 0.008 0.008 NA D 
12/ 

Tetrachloroethylene (PCE) 127184 • 131 ';.i,~ 0.000 
In 0.000 0.000 0.000 O.OOE+OO C In 

Toluene 108883 • 305 0.000 In 0.000 0.000 0.000 0.000 NA D 

1.1.1 - TrIchloroethane 71556 y 472 ~'" 0.000 In 0.000 0.000 NA D 
B2/ 

Tnchloroethylene (TCE) 79016 • 46 I.33E-06 C iii ,c 
0.023 Xylenes (mixed) 1330207 y 248 In 0.023 0.023 0.023 NA D 

Po/yammaffc Hydmcatbons 
Benzo(a)pyrene equivalents (see BoP equlv. 

Calculation spreodsheeet) 50328 • 1.76E-06 12 Or 

Fluoranthene 206440 6800 >, 0.000 Or 0.000 0.000 0.000 NA D -
Pyrene 1291XlO 5800 .':: 0.000 Or 0.000 NA D 

" 

CumulaHve S~e Soli Risk (1) = 0.000 0.000 0.040 0.273 0.000 0.000 0.001 0.009 0.000 0.007 0.030 0.032 0.000 0.000 0.030 8E-06 
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Pathways: Or = oral; De: Dermal; In = Inhalation; ? = not known. 

SUB AREA A4 - SUBSURFACE SOIL (> 5 FEET) 
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

" '~', 
Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 
t r t , 

Site s t C I I 
toncen' s v t I V 

v (mg/kgr I t a I I 

0 IndusfrlalSRV dry sHeHQ n n WHOLE s n n 
Chemical CAS No. C (mg/kg) welgtil (I) g g ... DREN BONE CV/BlD CNS/PNS EVE IMMUN klDN LIVIGI PROSTATE tEPIC RESP SKIN SPLEEN THYROID BODY ElCt(l) I g g 

VOC? - Y Indicates that the contaminant Is considered volatile. 

(1) SIte Hazard QuOllenl (HQ) = S~e Exp09Jre Pc>nt Conc. x (SIlV HQ /SIlV), SIte ECR = SIte Exposure Point Concentration x (SRV ECR/SRV). 

Individual chenical specific HQ should not exceed 0.2 (except where noted). cumulative HI should not exceed 1 for each target endpoint. 

IndMdual excess lifetime cancer risk as wen as currulatlve excess lifetime cancet' risk should nat exceed 1 per 100.0)) (I.e .. 1 E-5). 

(2) ADREN • adrenal: BONE: CV /BID • cardiovascular/blood system; CNS/PNS • cenlral/penpneral nervous system: EVE: IMMUN· Immune system: KIDN - kidney; UV /GI • liver/gastrOintestinal system; 

PROST - prostrate; REPRO - reproductive system Ond. teratogenic/developmental effects); RESP - respiratory system: SKIN - skin Irritation or other effects; SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I I 
NOTE: Nol Prot.cftv. 01 H6gh Short-t.nn ExpoMH •• SRV baled on 1h000-term workerlCencmo ( •. g .• COftihucHon work." uttHty worker, Icmdseaper, .Ic.) II 

IlgnffIcanlly lowe, than Ihe Indullrtal work., SRV pI' ... nled h .... I I I 
(3) Closs A - Known human carcinogen I I 

Closs B - Probobfe human carcinogen (81 -lIrrVted evidence In humans; B2 -Inadequate evidence In humans but adequate In animals) 

Closs C - Possible human carcinogen 

Class D • Nat CIa"lfIable 

NA • No EPA Classification Available, 
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NOTE:Based on UMITED muHlple pohtway exposure scenario (I.e .• lnddentiaiaoil/dust IngesHon. dermal contact qnd Inhokrtlon 01 outdoor dust and vapors). If -- -
mulllple contaminants are present cumulallve risk MUST be evaluated. Concems regarding ecological receptorl, vapOf mlgralfon. and Q!~ ~~ ..!!'~~ f-----. 
Impacts must be evaluated by other methods. I 

1---
I f--

Pathways: Or = oral; De= Dermal; In = Inhalation; ? = not known. .- f--
SUB AREA E - SUBSURFACE SOIL (> 5 FEET) 
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) - CANCER ways 

M D M D 

I I I I 

SHe s I C I I 
·Conee" s v I I V 

v (r'ngtkg) . I I a I I 

a Indu.trIaISRV dry SHeHQ n n WHOIf I n n 
Chemical CAS No. c (mgtkg) weight.·. (I) 9 9 ADREN BONE CV/8LD CNS/PNS EVE IMMUN KIDN LIV/GI PROSTATE REPOO RESP SKIN SP\£EN THYROID BODY ELCR(I) I 9 9 

Inorganlcs: 
Or 

Aluminum 7429905 100000 3961 0.008 In 0.008 0.008 NA NA 

Antlrilony 7440360 100 0.000 Or 0.000 0.000 NA NA 

Arsenic 7440382 25 1.8 0.005 In Or 0.005 0.005 0.005 7.20E-07 A Or 

Barium 7440393 12500 . 0.000 Or 0.000 0.000 NA NA 
Or 

Cadmium 7440439 250 0.000 Or 0.000 O.OOE+OO II De In . -
Or 

ChromkJmVl 18540299 425 10.2 0.005 Or 2.4OE-07 A De In 

Copper 7440508 9000 1 .. 8 0.000 In Or 0.000 NA 0 

Iron 7439896 <16000 1.soo :. 0.063 In Or NA NA 
, ":', 

Lead 7439921 700 7A.- 0.011 Or Based on blood lead levels. HQ > 1 blood lead leveis may exceed 10 ug/dl. NA 12 
In 

Manganese 7439965 5600 0.006 Or 0.006 NA 0 
7439976 

MerClJry (Inorganic: elemental and mercuric dllort 7487947 y 2 0.000 In Not Protective of High 0.000 0.000 Shott-tenn Exposure NA 0 

Melhyl Mercury 22967926 22 : 0.000 In Or 0.000 0.000 NA NA 

Or 
Nickel various 3000 0.000 In Or 0.000 O.OOE+OO A De In 

7440622 ., 
Vanadium 1314621 1340 23A.,:_ 0.003 In Or NA 0 

Vo/alile OrganIcs 
1.1 - Dlchloraethane 75343 y 55 ,,>,' "- 0.000 In 0.000 0.00E+00 C In 

1.2 - Dlctlloroelhylene (m~ed Isomers) 540590 y 22 .: /',"; 0.000 In 0.000 NA 0 
','l' 

Elhyl benzene 100414 y 200 ':cC: 0.000 In Based on Csat. If> 1 Indicates potential for tree product In 1011. NA 0 

Me1hyl e1hyl ketone (2-butonone) 78933 y 4JOO ';'\' 0.000 In Not Protective of High Short-tenn Exposure 0.000 NA 0 
Naphthalene 91203 y 28 0.000 In 0.000 0.000 0.000 NA 0 

I2t 
Tetrachloroethylene (PeE) 127184 y 131 0.000 In 0.000 0.000 0.000 0.00E+00 C In 

Toluene 108883 y 305 0.000 In 0.000 0.000 0.000 0.000 NA 0 

1,1.1 - Trichloroethane 71556 y .72 0.000 In 0.000 0.000 NA 0 
12/ 

Trlchloroelhylene (TeE) 79016 y 46 0.00E+00 C In .. -
Xylene, (",xed) 1330207 y 246 0.000 In 0.000 0.000 0.000 NA 0 

Polyaromallc Hydrocalboru r--Benza(a)pyrene equivalents (see BoP equlv. 

Calculation spreodsheeet) 50328 • 0.36 9_00E-07 12 Or 
Fluoranthene 206440 6800 0.000 Or 0.000 0.000 0.000 NA 0 

Pyrene 129000 saoo 0.000 Or 0.000 NA 0 
'; 

Cumulative SHe SaIl Risk (1) = 0.000 0.000 0.005 0.019 0.000 0_000 0.000 0.000 0.000 0.008 0.000 0.005 0.000 0.000 0.000 2E-06 

VOC? - V Indicates that the contaminant Is considered volatile. 
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Pathways: Or = oral; De: Dermot In = Inhalatlon; ? = not known. I -t-SUB AREA E - SUBSURFACE SOIL (> 5 FEET) -
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

,< Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER WCJYI 

M D M D 

,;' I r I r 
··Site s I C s I 

cOric:en s v I s v 

v (rrigtkg) I I a I I 

0 Indushlal SRY 'diy SHeHQ n n WHOl£ s n n 

ChemIcal CAS No. C (mgtkg) Welflli (1) II II ADREN BONE CV/IlD CNS/PNS EVE IMMUN KIDN LIV/GJ PROSTATE REPRO IESP SKIN SPlEEN THYROID BODY ELCR(I) S II II 

(I) SIte Hazard QuoHent (HQ) = S~e ExpOOJre Polnl Conc. x (SRV HQ /SIN). S~e ECR = SIte Exposure Point Concentration x (SRV ECR/SRV). 

Indlvlduol chenical specific HQ should not exceed 0.2 (except 'Nh8fe noted). cumulative HI should not exceed 1 for each torget endpoint. 

Individual excess lifetime cancer risk as well os cufTlJlatlve excess lifetime cancer risk should not exceed 1 per 100.(0) (l.e .• 1 E-5). 

(2) ADREN· adrenat BONE; CV/BLD· cordrovascularlblood system; CNS/PNS· central/penpheral nervoussystem; EYE; IMMUN • Immune system; KIDN· kidney; UV/GI·llver/gastrolntestlnal system; 

PROST· prostrate; REPRO - reproductive system Ond. teratogenic/developmental effects); RESP - respiratory system; SKIN • skin IrritatIon or other effect~ SPLEEN; THYROID; 

WHOLE BODY • Increased mortal~. decreased growth rate. etc. I I 
NOI'E: Not Prolecttv. 01 HIgh Short·term ExpoMM'. - SRV baled on Ihoft·ferm work.r lCenmto ( •. g .• eonatNeHon work.r. utMlty work .... landscaper •• 'e.) II 

significantly Iow.r than the InduaITlal work.r SlV pr ... ntec:l h ..... I I I I I 
(3) Class A - Known human carcinogen I I I I 

Cm 8 - Probable human corclnogen (81 - limited evidence In humans; 82 - Inadequate evidence In hurn:ms but adequate In animals) 

Class C - Possible human carcinogen 

Class D - Not Classifiable 

NA· No EPA Classification Available. 
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MINOR INFREQUENT CONSTRUCTION WORKERS 

SURFACE SOIL 



VF (m3/kg) = (O/C) x [(3.14 x D. x T) 1/2/(2 X Pb X D.)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 2.15E+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.BOE-01 4.10E-03 2.20E+03 

Ethyl benzene 7.50E-02 7.BOE-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61 E-05 1.51E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.BOE-06 4.3BE-05 4.50E+OO 2.25E-02 2.70E-05 1.53E+04 
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VF (m3/kg) = (O/C) x [(3.14 x De X T) 1/2/(2 X Pb X De)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3Ikg) 

Naphthalene S.90E·02 7.S0E·06 1.03E-OS 1.19E+03 S.96E+OO 4.83E-04 3.16E+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-OS 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+02 1.2SE+OO 6.73E-03 3.S4E+03 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + 8w + (H' x 8a)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + 8w + (H' x 80 )] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mgll) (atm-m3! (mg/kg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1 ,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 . 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs 

(mg/kg) 

4620.00 

0.00 

3.50 

0.00 

0.00 

0.00 

0.00 

0.00 

2S.30 

0.00 

176.00 

10700.00 

0.00 

0.00 

3S7.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

21.20 

0.00 

4.15 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1NF 

(kglm3) 

1/PEF 

(kglm3) 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.B09SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.B09SE-09 

3.7SE-05 2.609SE-09 

2.B09SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.B09SE-09 

2.609SE-09 

4.B5E-04 2.609SE-09 

4.55E-04 2.609SE-09 

3.30E-04 2.609SE-09 

6.62E-07 2.609SE-09 

6.54E-05 2.609SE-09 

3.17E-05 2.609SE-09 

2.609SE-09 

EF 

(day/yr) 

SO 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

2.64E-06 25550 

O.OOE+OO 25550 

2.00E-09 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.B2E-OS 25550 

O.OOE+OO 25550 

1.01 E-07 25550 

6.12E-06 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

2.21E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.21E-OS 

O.OOE+OO 

2.37E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

9.44E-04 

O.OOE+OO 

7.15E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.7SE-06 

O.OOE+OO 

3.60E-05 

2.19E-03 

O.OOE+OO 

O.OOE+OO 

7.91E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.33E-OB 

O.OOE+OO 

S.4SE-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mglm3) (Carcin) (uglm3) 

Pyrene 0.00 4.46E-07 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 5.10E·04 2.609SE·09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 2.S3E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC AirConc Tolal Pathway 

(mglkg-d) (mg/kgld) AAF(a) HQ (mglkgld) AF(b) HQ (mglm3) (mglm3) HQ HQ 

Inorganlcs 

Aluminum 1.00E+00 2.89E-03 1.00 0.003 S8% 2.13E-OS 0.01 0.002 42% NA 2.64E-OB 0.005 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.05 0.000 HDIVlO! 2.00E-04 O.OOE+OO 0.000 HDIV/O! 0.000 

Arsenic 3.ooE-04 2.19E-OB 1.00 0.007 80% 4.83E-07 0.90 0.002 20% S.OOE-04 2.00E-09 0.000 0% 0.009 

Barium 7.00E-02 O.ooE+OO 1.00 0.000 HDIV/O! O.OOE+OO O.OS 0.000 HDIVlO! S.OOE-04 O.ooE+OO 0.000 HDIV/O! 0.000 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.01 0.000 HDIVlO! 2.00E-OS O.OOE+OO 0.000 HDIV/O! 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 1.00 0.000 HDIVlO! 2.00E-04 O.OOE+OO 0.000 HDIV/O! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.ooE+00 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO O.OS 0.000 HDIV/O! NA O.OOE+OO 0.000 

Chromium VI S.OOE-03 1.77E-OS 1.00 0.004 21% 1.30E-OB O.OS 0.005 31% 2.00E-OB 1.B2E-08 0.008 48% 0.017 

Cobalt B.OOE-02 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.50 0.000 HDIVlO! 1.02E-03 O.OOE+OO 0.000 HDIV/O! 0.000 

Copper 3.70E-02 1.10E-04 1.00 0.003 89% 8. 1 OE-OB O.BO 0.000 11% NA 1.01E-07 0.003 

Iron 3.00E-01 B.70E-03 1.00 0.022 4.92E-04 O.OS 0.033 NA NA 0.055 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 HVALUE! HVALUE! HVALUE! 0.00 HVALUE! HVALUE! NA O.OOE+OO 

Manganese 4.70E-02 2.42E-04 1.00 O.OOS SO% 1.78E-OB O.OS 0.001 7% S.00E-05 2.21E-07 0.004 43% 0.010 

Mercury (inorganic) 3.ooE-04 O.ooE+OO 1.00 0.000 HDIVlO! O.OOE+oo 0.20 0.000 HDIVIOI 3.00E-04 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA O.OS NA NA 

Polassium NA O.OOE+OO NA HVALUEI HVALUE! HVALUEI NA HVALUE! HVALUE! NA O.OOE+OO 

Selenium S.00E-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA HVALUE! HVALUE! HVALUEI NA HVALUE! HVALUE! NA O.ooE+OO 

Thallium 8.00E-OS O.ooE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIVlO! NA O.ooE+OO 0.000 

Vanadium 7.00E-03 1.33E-OS 1.00 0.002 58% 9.7BE-07 0.10 0.001 42% NA 1.21E-08 0.003 

Zinc 3.00E-Ol O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 2.BOE-06 1.00 2.48E-OB 0.80 NA 2.37E-09 

1,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIVlO! S.ooE-01 O.OOE+OO 0.000 HDIV/O! 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.ooE-03 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIVIOI 3.S0E-02 O.OOE+OO 0.000 HDIV/O! 0.000 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.85 0.000 HDIVlO! 1.00E+00 O.OOE+OO 0.000 HDIVlO! 0.000 

Fluoranthene 4.00E-02 O.OOE+OO 0.80 0.000 HDIVlO! O.OOE+OO 0.80 0.000 HDIVlO! 1.40E-Ol O.ooE+OO 0.000 HDIVlO! 0.000 

Methyl ethyl ketone (2-butanone) B.00E-01 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.90 0.000 HDIVlO! 1.00E+00 O.ooE+OO 0.000 HDIVlO! 0.000 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.80 0.000 HDIVlO! 3.00E-03 O.OOE+OO 0.000 HDIVlO! 0.000 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 1.00 0.000 HDIVlO! 2.00E-04 . O.OOE+OO 0.000 HDIVlO! 0.000 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 HDIV/O! O.OOE+OO 0.80 0.000 HDIV/O! 1.10E-01 O.OOE+OO 0.000 HDIV/OI 0.000 

Tetrachloroethylene (PCE) 1.00E-02 O.ooE+OO 1.00 0.000 HDIV/O! O.ooE+OO 0.90 0.000 HDiV/O! 4.00E-Ol O.ooE+OO 0.000 HDIV/O! 0.000 

Toluene 2.00E-01 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIV/O! 4.ooE-01 O.OOE+OO 0.000 HDIVlO! 0.000 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 HDIV/O! O.ooE+OO 0.90 0.000 HDIV/O! 1.ooE+00 O.OOE+OO 0.000 HDIV/O! 0.000 

Trichloroethylene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.ooE+00 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIV/OI 3.00E-01 O.OOE+OO 0.000 HDIVIO! 0.000 

SCREENING HI = 0.1 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 1.03E-03 1.00 7.S9E-06 0.01 NA 9.44E-04 

Antimony NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Arsenic 1.50 7.B3E-07 1.00 1.17E-06 BO% 1.73E-07 0.90 2.BBE-07 20% 4.00E-03 7.1SE-07 2.B6E-09 0% 1.46E-06 

Barium NA O.OOE+OO 1.00 O.OOE+OO 0.05- NA O.OOE+OO 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

Cadmium NA O.OOE+OO 1.00 O.OOE+OO 1.00 1.BOE-03 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA ·O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Chromium VI NA 6.33E-OS 1.00 4.6SE-07 0.05 1.20E-02 5.7BE-06 6.94E-OB 100% 6.94E-OB 

Cobalt NA O.OOE+OO 1.00 O.OOE+OO 0.50 NA O.OOE+OO 

Copper NA 3.94E-05 1.00 2.B9E-06 0.60 NA 3.60E-05 

Iron NA 2.39E-03 1.00 1.76E-04 0.05 NA 2.19E-03 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 HVALUE! 0.00 NA O.OOE+OO 

Manganese NA B.66E-OS 1.00 6.36E-07 0.05 NA 7.91E-05 

Mercury (inorganic) NA O.OOE+OO 1.00 O.OOE+OO 0.20 NA O.OOE+OO 

Nickel NA O.OOE+OO 1.00 NA 0.05 4.BOE-04 O.OOE+OO O.OOE+OO HDIV/o! O.OOE+OO 

Potassium NA O.OOE+OO NA HVALUE! NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 NA 0.90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA HVALUE! NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA 4.74E-06 1.00 3.4BE-07 0.10 NA 4.33E-06 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.30 9.2BE-07 1.00 6.7BE-06 46% B.B7E-07 O.BO B.09E-06 54% 1.70E-03 B.4BE-07 1.44E-09 0% 1.49E-05 

1 ,1 - Dichloroethane 0.01 O.OOE+OO 1.00 O.OOE+OO HDIV/O! O.OOE+OO 0.90 O.OOE+OO HDIV/OI 1.60E-OS O.OOE+OO O.oOE+OO HDIV/oI O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO 0.B5 NA O.OOE+OO 

Fluoranthene NA O.OOE+OO O.BO O.OOE+OO O.BO NA O.OOE+OO 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

Naphthalene NA O.OOE+OO 1.00 O.pOE+OO O.BO NA O.ooE+OO 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+OO 1.00 NA O.ooE+OO 

Pyrene NA O.OOE+OO O.BO O.OOE+OO O.BO NA O.OOE+OO 

Tetrachloroethylene (PCE) 0.05 O.ooE+OO 1.00 O.OOE+OO HDIVIOI O.OOE+OO 0.90 O.OOE+OO HDiV/O! 5.BOE-07 O.ooE+OO O.OOE+OO HDIV/o! O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

1,1,1 - Trichloroethane NA O.ooE+OO 1.00 O.ooE+OO 0.90 NA O.ooE+OO 

Trichloroethylene (TCE) 0.01 O.ooE+OO 1.00 O.OOE+OO HDIV/O! O.OOE+OO 0.90 O.OOE+OO HDIVlO! 1.70E-06 O.ooE+OO O.OOE+OO HDIVIOI O.ooE+OO 

Xylenes (mixed) NA O.ooE+OO 1.00 O.ooE+OO 0.90 NA O.ooE+OO 

ECR = Excess Cancer Risk 

TOTAL ECR = 2E-QS 

Minor' 'ruction Worker - Sub Area E - Refined AnalysiS Pa' . of1 9/12101 



MINOR INFREQUENT CONSTRUCTION WORKERS 

SUBSURFACE SOIL 



Intake (mg/kg-day) = (yS x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Subsurface Soil Ingestion 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Cs IR 

(mg/kg) (mg soil/d) 

S370 

105 

S.S 

327 

5.3 

114 

1290 

275000 

453 

20700 

0.14 

142 

32.9 

3.170 

34.000 

1.800 

140.000 

3500.000 

2.700 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

Minor construction Worker - Sub Area A3 
Refined Analysis - Subsurface Soil 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1_00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

80 

80 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

80 

BO 

BO 

BO 

BO 

BO 

80 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

80 

80 

BO 

BO 

80 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25. 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

3.99E-03 

6.5BE-05 

4.13E-OS 

2.05E-04 

O.OOE+OO 

3.32E-OS 

O.OOE+OO 

O.OOE+OO 

7.14E-05 

O.OOE+OO 

B.OBE-04 

1.72E-01 

2.B4E-04 

O.OOE+OO 

1.30E-02 

B.77E-OB 

B.B9E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.0SE-05 

O.OOE+OO 

1.99E-OS 

2.13E-05 

1.13E-OS 

B.77E-05 

O.OOE+OO 

2.19E-03 

1.S9E-OS 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

1.42E-03 

2.35E-05 

1.4BE-06 

7.31E-05 

O.OOE+OO 

1.19E-OS 

O.OOE+OO 

O.OOE+OO 

2.55E-05 

O.OOE+OO 

2.B9E-04 

S.15E-02 

1.01E-04 

O.OOE+OO 

4.S3E-03 

3.13E-OB 

3.1BE-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.3SE-OS 

O.OOE+OO 

7.09E-07 

7.S0E-OS 

4.03E-07 

3. 13E-05 

O.OOE+OO 

7.83E-04 

S.04E-07 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Subsurface Soil In~estion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kglmg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Tetrachloroethylene (PCE) 1200.000 200 1.00E-06 1.00 SO 25 70 9125 7.51E-04 25550 2.6SE-04 

Toluene 190.000 200 1.00E-06 1.00 SO 25 70 9125 1.19E-04 25550 4.25E-05 

1,1,1 - Trichloroethane 2600.000 200 1.00E-06 1.00 SO 25 70 9125 1.63E-03 25550 5.S1E-04 

Trichloroethylene (TCE) 120.000 200 1.00E-06 1.00 SO 25 70 9125 7.51E-05 25550 2.6SE-05 

Xylenes (mixed) 580.000 200 1.00E-06 1.00 SO 25 70 9125 3.63E-04 25550 1.30E-04 

Minor construction Worker - Sub Area A3 
Refint l'Ialysis - Subsurface Soil Par 'of 2 9/12/01 



Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Subsurface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron· 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2·butanone) 

Naphthalene 

2·Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Cs 

(mg/kg) 

S370.00 

105.00 

S.SO 

327.00 

0.00 

5.30 

0.00 

0.00 

114.00 

0.00 

1290.00 

275000.00 

453.00 

0.00 

20700.00 

0.14 

142.00 

0.00 

0.00 

0.00 

0.00 

32.90 

0.00 

3.17 

34·.00 

1.80 

140.00 

0.00 

3500.00 

2.70 

0.00 

0.00 

1200.00 

190.00 

2SOO.00 

Minor construction Worker - Sub Area A3 
Refined Analysis - Subsurface Soli 

SA 

(crn2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-OS 

1.00E·OS 

1.ooE·OS 

1.00E-OS 

1.ooE-OS 

1.00E-OS 

1.00E-OS 

1.00E·OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E·OS 

1.00E-OS 

1.00E·OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.ooE-OS 

1.ooE-OS 

1.00E-OS 

1.00E-OS 

1.ooE-OS 

1.00E-OS 

1.ooE-OS 

1.ooE-OS 

1.00E-OS 

1.ooE-OS 

1.ooE-OS 

1.00E-OS 

1.ooE-OS 

1.00E-OS 

1.ooE-OS 

1.ooE-OS 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.Q1 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 

0.05 
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EF 

(day/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 
70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125. 

9125 

9125 

9125· 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.93E-05 

4.83E-07 

9.11E-07 

1.51E-OS 

O.ooE+OO 

2.44E-07 

NA 

O.ooE+OO 

5.25E-OS 

O.ooE+OO 

5.94E-05 

1.27E-02 

NA 

#VALUEI 

9.53E-05 

3.22E-08 

NA 

#VALUEI 

NA 

#VALUEI 

O.ooE+OO 

1.51E-OS 

O.OOE+OO 

1.90E-OS 

7.82E-OS 

4.14E-07 

3.22E-05 

O.ooE+OO 

1.S1E-03 

S.21E-07 

O.ooE+OO 

O.ooE+OO 

2.7SE-04 

4.37E-05 

5.98E-04 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

1.05E-05 

1.73E-07 

3.25E-07 

5.38E-07 

O.OOE+OO 

8.71E-08 

NA 

O.ooE+OO 

1.87E-OS 

O.ooE+OO 

2.12E-05 

4.52E-03 

NA 

#VALUEI 

3.40E-05 

1.15E-08 

NA 

#VALUEI 

NA 

#VALUEI 

O.ooE+OO 

5.41E-07 

O.ooE+OO 

S.77E-07 

2.79E-OS 

1.48E-07 

1.15E-05 

O.ooE+OO 

5.75E-04 

2.22E-07 

O.ooE+OO 

O.ooE+OO 

9.8SE-05 

1.5SE-05 

2. 14E-04 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Subsurface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Trichloroethylene (TCE) 120,00 4900 1.00E-06 0,30 0,05 80 25 70 9125 2,76E-05 25550 9,86E-06 

Xylenes (mixed) 580,00 4900 1.00E-06 0,30 0.05 80 25 70 9125 1.33E-04 25550 4,nE-05 

Minor construction Worker - Sub Area A3 
Reflnr 'alysls - Subsurface Soli Pa of2 9112101 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T)1I2/(2 X Pb X D.)] x 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (alm-m3/ VF 

mol) (m3Ikg) 

'norganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 2.1SE+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.BOE-01 4.10E-03 2.20E+03 

Ethyl benzene 7.S0E-02 7.BOE-06 1.11 E-03 2.00E+02 1.00E+oO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.S1E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.BOE-06 4.3BE-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.S3E+04 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E+03 S.96E+oO 4.B3E-04 3.16E+04 

Minor construction Worker - Sub Area A3 
Refined Analysis - Subsurface Soil Page 1 of 2 9/12101 



VF (m3/kg) = (O/C) x [(3.14 x DB X T) 1/2/(2 X Pb X DB)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.BOE+04 3.40E+02 1.10E-05 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 B.20E-06 1.7BE-03 2.70E+02 1.35E+OO 1.BOE-02 2.40E+03 

Toluene B.70E-02 B.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.BOE-02 B.BOE-06 3.11E-03 1.40E+02 7.00E-01 1.70E-02 1.B2E+03 

Trichloroethylene (TeE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.BOE-02 B.73E-06 B.1BE-04 2.50E+02 1.25E+OO 6.73E-03 3.54E+03 

Minor construction Worker - Sub Area A3 
Refin \nalysis - Subsurface Soil Par- "'\ of 2 c)112101 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + ew + (H' x ea)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m31 (mglkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a}pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 11 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

Minor construction Worker - Sub Area A3 
Refined Analysis - Subsurface Soil Page 1 of 2 9/12101 



Csat (mg/kg) = (S/pb) x [(Kd X Pb) + Sw + (H' x Sa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mg/kg) 

mol) 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 

Minor construction Worker - Sub Area A3 
Refin 'nalysis - Subsurface Soil Par .. of 2 'l/12101 



Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

OrganiCS 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Minor construction Worker - Sub Area A3 
Refined Analysis - Subsurface Soil 

Cs 

(mglkg) 

6370.00 

105.00 

6.60 

327.00 

0.00 

5.30 

0.00 

0.00 

1NF 

(kglm3) 

1/PEF 

(kglm3) 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

114.00 2.6098E-09 

0.00 2.6098E-09 

1290.00 2.6098E-09 

275000.00 2.6098E-09 

453.00 2.6098E-09 

0.00 2.6098E-09 

20700.00 2.6098E-09 

0.14 3.78E-05 2.6098E-09 

142.00 2.6098E-09 

0.00 2.6098E-09 

0.00 

0.00 

0.00 

32.90 

0.00 

3.17 

34.00 

1.80 

140.00 

0.00 

3500.00 

2.70 

0.00 

0.00 

4.65E-04 

4.55E-04 

3.30E-04 

6.62E-07 

6.54E-05 

3.17E-05 

4.46E-07 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

EF 

(day/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

Page 1 of 2 

ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

3.64E-06 25550 

6.01 E-08 25550 

3.78E-09 25550 

1.87E-07 25550 

O.OOE+OO 25550 

3.03E-09 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

6.52E-08 

O.OOE+OO 

7.38E-07 

1.57E-04 

2.59E-07 

O.OOE+OO 

1.18E-05 

1.16E-06 

8.12E-08 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.88E-08 25550 

O.OOE+OO 25550 

1.81 E-09 

3.47E-03 

1.80E-04 

1.01 E-02 

O.OOE+OO 

5.01E-02 

1.87E-05 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

1.30E-03 

2.15E-05 

1.35E-06 

6.68E-05 

O.OOE+OO 

1.08E-06 

O.OOE+OO 

O.OOE+OO 

2.33E-05 

O.OOE+OO 

2.64E-04 

5.62E-02 

9.25E-05 

O.OOE+OO 

4.23E-03 

4.14E-04 

2.90E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

6.72E-06 

O.OOE+OO 

6.48E-07 

1.24E+OO 

6.42E-02 

3.61E+OO 

O.OOE+OO 

1.79E+01 

6.70E-03 

O.OOE+OO 

O.OOE+OO 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Tetrachloroethylene (PCE) 1200.00 4.17E-04 2.609SE-09 SO 25 9125 1.10E-01 25550 3.92E+01 

Toluene 190.00 3.79E-04 2.609SE-09 SO 25 9125 1.5SE-02 25550 5.64E+OO 

1,1,1 - Trichloroethane 2600.00 5.51E-04 2.609SE-09 SO 25 9125 3.14E-01 25550 1.12E+02 

Trichloroethylene (TCE) 120.00 5.10E-04 2.609SE-09 SO 25 9125 1.34E-02 25550 4.79E+OO 

Xylenes (mixed) 5S0.00 2.S3E-04 2.609SE-09 SO 25 9125 3.59E-02 25550 1.2SE+01 

Minor construction Worker - Sub Area A3 
Refin' ' nalysis - Subsurface Soil Par of2 '/12101 



Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 

Oral 

Chemical RID 

(mglkg-d) 

Inorganlcs 

Aluminum 1.00E+00 

Antimony 4.00E-04 

Arsenic 3.00E-04 

Barium 7.00E-02 

Beryllium 2.00E-03 

Cadmium 1.00E-03 

Calcium NA 

Chromium III 1.00E+00 

Chromium VI S.OOE-03 

Cobalt 6.00E-02 

Copper 3.70E-02 

Iron 3.00E-Ol 

Lead NA 

Magnesium NA 

Manganese 4.70E-02 

Mercury (inorganic) 3.00E-04 

Nickel 2.00E-02 

Potassium NA 

Selenium S.OOE-03 

Sodium NA 

Thallium 8.001:-OS 

Vanadium 7.00E-03 

Zinc 3.00E-Ol 

Organics 

Benzo(a)pyrene Equivalents NA 

1,1 - Dichloroethane 1.00E-Ol 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 

Ethyl benzene 1.00E-Ol 

Fluoranthene 4.00E-02 

Methyl ethyl ketone (2-butanone) 6.00E-Ol 

Naphthalene 2.00E-02 

2-Nitroaniline S.70E-OS 

Pyrene 3.00E-02 

Tetrachloroethylene (PCE) 1.00E-02 

Toluene 2.00E-Ol 

1,1,1 - Trichloroethane 2.00E-02 

Trichloroethylene (TCE) NA 

Xylenes (mixed) 2.00E+00 

Minor construction Worker· Sub Area A3 
Refined Analysis· Subsurface Soli 

Soil 

Ingestion 

(mglkgld) 

3.99E-03 

6.S8E-OS 

4.13E-06 

2.0SE-04 

O.OOE+OO 

3.32E-06 

O.OOE+OO 

O.OOE+OO 

7. 14E-OS 

O.OOE+OO 

8.08E-04 

1.72E-Ol 

2.84E-04 

O.OOE+OO 

1.30E-02 

8.77E-08 

8.89E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.06E-OS 

O.OOE+OO 

1.99E-06 

2. 13E-OS 

1.13E-06 

8.77E-OS 

O.OOE+OO 

2.19E-03 

1.69E-06 

O.OOE+OO 

O.OOE+OO 

7.S1E-04 

1.19E--04 

1.63E-03 

7.S1E-OS 

3.63E-04 

Soil Soil % Dermal 

Ingestion Ingestion Total Contact 

AAF(a) HO (mg/kgld) 

1.00 0.004 S8% 2. 93E-OS 

1.00 0.164 87% 4.83E-07 

1.00 0.014 80% 9.11E-07 

1.00 0.003 78% 1.SlE-06 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.003 93% 2.44E-07 

NA NA 

1.00 0.000 #DIVlO! O.OOE+OO 

1.00 0.014 21% S.2SE-06 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.022 89% S.94E-OS 

1.00 0.S74 1.27E-02 

0.00 NA NA NA 

0.00 #VALUE! #VALUEI #VALUEI 

1.00 0.276 SO% 9.S3E-OS 

1.00 0.000 3S% 3.22E-08 

1.00 NA 

NA #VALUEI #VALUEI #VALUEI 

1.00 NA 

NA #VALUEI #VALUE! #VALUE! 

1.00 0.000 #DIV/OI O.OOE+OO 

1.00 0.003 S8% 1.S1E-06 

1.00 O.OOE+OO 

1.00 1.90E-06 

1.00 0_000 3% 7.82E-06 

1.00 0.000 2% 4.14E-07 

1.00 0.001 8% 3.22E-OS 

0.80 0.000 #DIV/O! O.OOE+OO 

1.00 0.004 6% 1.61E-03 

1.00 0.000 1% 6.21E-07 

1.00 0.000 #DIVlO! O.OOE+OO 

0.80 0.000 #DIV/O! O.OOE+OO 

1.00 0.07S 20% 2.76E-04 

1.00 0.001 1% 4.37E-OS 

1.00 0.081 19% S.98E-04 

1.00 2.76E-OS 

1.00 0.000 0% 1.33E-04 

Page 1 of 1 

Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Dose Contact Total RIC AirConc Total Pathway 

AF(b) HO (mglm3) (mglm3) HO HO 

0.01 0.003 42% NA 3.64E-06 0.007 

O.OS 0.024 13% 2.00E-04 6.01E-08 0.000 0% 0.189 

0.90 0.003 20% S.00E-04 3.78E-09 0.000 0% 0.017 

O.OS 0.000 12% S.OOE-04 1.87E-07 0.000 10% 0.004 

0.01 0.000 #DIVIOI 2.00E-OS O.OOE+OO 0.000 #DIV/O! 0.000 

1.00 0.000 7% 2.00E-04 3.03E-09 0.000 0% 0.004 

NA NA NA 

O.OS 0.000 #DIVlO! NA O.OOE+OO 0.000 

O.OS 0.021 31% 2.00E-06 6.S2E-08 0.033 48% 0.068 

O.SO 0.000 #DIV/O! 1.02E-03 O.OOE+OO 0.000 #DIVlO! 0.000 

0.60 0.003 11% NA 7.38E-07 0.02S 

O.OS 0.844 NA NA 1.418 

0.00 NA NA NA NA 

0.00 #VALUE! #VALUEI NA O.OOE+OO 

O.OS 0.041 7% S.OOE-OS 1.18E-OS 0.237 43% O.S53 

0.20 0_001 6S% 3.00E-04 1.16E-06 0.001 

O.OS NA NA 

NA #VALUEI #VALUEI NA O.OOE+OO 

0.90 NA NA 

NA #VALUEI #VALUE! NA O.OOE+OO 

0.90 0.000 #DIV/OI NA O.OOE+OO 0.000 

0.10 0.002 42% NA 1.88E-08 0.005 

0.30 NA O.OOE+OO 

0.80 NA 1.81E-09 

0.90 0.000 1% S.OOE-Ol 3.47E-03 0.007 96% 0_007 

0.90 0.000 1% 3.S0E-02 1.80E-04 O.OOS 97% 0.005 

0.8S 0.000 3% 1.00E+00 1.01E-02 0.010 89% 0.011 

0.80 0.000 #DIVlO! 1.40E-01 O.OOE+OO 0.000 #DIV/O! 0.000 

0.90 0.003 S% 1.00E+00 S.01E-02 0.050 88% 0.OS7 

0.80 0.000 1% 3.00E-03 1.87E-OS 0.006 98% 0.006 

1.00 0.000 #DIVlO! 2.00E-04 O.OOE+OO 0.000 #DIVlO! 0_000 

0.80 0.000 #DIVlO! 1.10E-Ol O.OOE+OO 0.000 #DIV/O! 0.000 

0.90 0.031 8% 4.00E-Ol 1.10E-Ol 0.274 72% 0.380 

0.90 0.000 1% 4.00E-Ol 1.S8E-02 0.039 98% 0.040 

0.90 0.033 8% 1.00E+00 3.14E-Ol 0.314 73% 0.429 

0.90 NA 1.34E-02 

0.90 0.000 0% 3.00E-Ol 3.S9E-02 0.120 100% 0.120 

SCREENING HI = 3.3 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkgld) AAF ECR (mglkgld) AF{b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 1.42E-03 1.00 1.0SE-OS 0.01 NA 1.30E-03 

Antimony NA 2.3SE-DS 1.00 1.73E-07 O.OS NA 2.1SE-OS 

Arsenic 1.S0 1.4BE-06 1.00 2.21E-OS BO% 3.2SE-07 0.90 S.42E-07 20% 4.00E-D3 1.3SE-OS S.39E-09 0% 2.7SE-Q6 

Barium NA 7.31E-OS 1.00 S.3BE-07 O.OS NA S.SBE-OS 

Beryllium NA O.OOE+oo 1.00 O.ooE+oo 0.01 2.40E-03 O.OOE+oo O.OOE+oo #DIV/O! O.OOE+oo 

Cadmium NA 1.19E-OS 1.00 B.71E-DB 1.00 1.BOE-03 1.0BE-Q6 1.9SE-D9 100% 1.9SE-D9 

Calcium NA O.OOE+oo NA NA NA NA O.OOE+oo 

Chromium III NA O.OOE+oo 1.00 O.OOE+oo O.OS NA O.OOE+oo 

Chromium VI NA 2.SSE-DS 1.00 1.B7E-OS O.OS 1.20E-D2 2.33E-OS 2.79E-D7 100% 2.79E-D7 

Cobalt NA O.OOE+oo 1.00 O.OOE+oo O.SO NA O.OOE+oo 

Copper NA 2.B9E-D4 1.00 2.12E-OS O.SO NA 2.64E-04 

Iron NA S.lSE-D2 1.00 4.S2E-03 O.OS NA S.S2E-02 

Lead NA 1.01E-04 0.00 NA 0.00 NA 9.2SE-DS 

Magnesium NA O.OOE+oo 0.00 NVALUE! 0.00 NA O.ooE+oo 

Manganese NA 4.S3E-03 1.00 3.40E-OS O.OS NA 4.23E-03 

Mercury (inorganic) NA 3.13E-OB 1.00 1.1SE-OB 0.20 NA 4.14E-04 

Nickel NA 3.1BE-OS 1.00 NA O.OS 4.BOE-04 2.90E-OS 1.39E-OB 100% 1.39E-DB 

Potassium NA O.OOE+oo NA NVALUE! NA NA O.OOE+oo 

Selenium NA O.OOE+oo 1.00 NA 0.90 NA O.OOE+oo 

Sodium NA O.OOE+oo NA NVALUEI NA NA O.OOE+oo 

Thallium NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Vanadium NA 7.3SE-OS 1.00 S.41E-07 0.10 NA S.72E-06 

Zinc NA O.OOE+oo 1.00 O.OOE+oo 0.30 NA O.OOE+oo 

Organics 

Benzo{a)ryrene Equivalents 7.30 7.09E-07 1.00 S. 1 BE-OS 4S% S.77E-07 O.BO S.lBE-DS 54% 1.70E:03 S.4BE-D7 1.10E-09 0% 1.14E-DS 

1,1 - Dichloroethane 0.01 7.S0E-OS 1.00 4.33E-OB 2% 2.79E-OS 0.90 1.77E-OB 1% 1.S0E-DS 1.24E+00 1.9BE-Q6 97% 2.04E-Q6 

1,2 - Dichloroethylene (mixed isomers) NA 4.03E-07 1.00 1.4BE-07 0.90 NA S.42E-02 

Ethyl benzene NA 3.13E-OS 1.00 1.1SE-OS O.BS NA 3.S1E+00 

Fluoranthene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.ooE+oo 

Methyl ethyl ketone (2-butanone) NA 7.B3E-D4 1.00 S.7SE-04 0.90 NA 1.79E+Ol 

Naphthalene NA S.04E-07 1.00 2.22E-07 O.BO NA S.70E-03 

2-Nitroaniline NA O.OOE+oo 1.00 O.OOE+oo 1.00 NA O.OOE+oo 

Pyrene NA O.OOE+oo O.BO O.OPE+oo O.BO NA O.OOE+oo 

Tetrachloroethylene (PCE) O.OS 2.SBE-D4 1.00 1.40E-OS 33% 9.BSE-OS 0.90 S.70E-06 13% S.BOE-07 3.92E+Ol 2.27E-OS 54% 4.24E-DS 

Toluene NA 4.2SE-DS 1.00 1.SSE-OS 0.90 NA S.64E+oo 

1,1,1 - Trichloroethane NA S.B1E-D4 1.00 2.14E-04 0.90 NA 1.12E+02 

Trichloroethylene (TCE) 0.01 2.S8E-DS 1.00 2.9SE-07 3% 9.8SE-OS 0.90 1.21E-07 1% 1.70E-Q6 4.79E+00 8.14E-Q6 9S% B.56E-Q6 

Xylenes (mixed) NA 1.30E-D4 1.00 4.77E-OS 0.90 NA 1.2BE+Ol 

ECR = Excess Cancer Risk 

TOTAL ECR= 7E-OS 

Minor construction Worker - Sub Area A3 
Refine' 'lysis - Subsurface Soli Pa 1)f 1 9/12101 



Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Subsurface Soil Ingestion 

Cs IR CF FI EF 

(d/yr) Chemical (mg/kg) (mg soil/d) (kg/mg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

3160 

11.4 

38.3 

13.8 

37.3 

18600 

4.1 

5950 

23 

0.704 

0.92 

1.1 

Pyrene 0.93 

Minor construction Worker - Sub Area A4 
Refined Analysis - Subsurface Soil 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

1.00 80 

1.00 80 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25. 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

1.98E-03 

O.OOE+OO 

7.14E-06 

2.40E-05 

O.OOE+OO 

O.OOE+oO 

O.OOE+OO 

O.OOE+OO 

8.64E-06 

O.OOE+OO 

2.34E-05 

1.16E-02 

2.57E-06 

O.OOE+OO 

3.73E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.44E-05 

O.OOE+OO 

4.41 E-07 

O.OOE+OO 

5.76E-07 

O.OOE+OO 

6.89E-07 

O.OOE+OO 

6.89E-07 

O.OOE+OO 

5.82E-07 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

7.07E-04 

O.OOE+OO 

2.55E-06 

8.57E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.09E-06 

O.OOE+OO 

8.34E-06 

4.16E-03 

9. 17E-07 

O.OOE+OO 

1.33E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.14E-06 

O.OOE+OO 

1.57E-07 

O.OOE+OO 

2.06E-07 

O.OOE+OO 

2.46E-07 

O.OOE+OO 

2.46E-07 

O.OOE+OO 

2.08E-07 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Subsurface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Tetrachloroethylene (PCE) 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 200 1.00E-OS 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 200 1.00E-OS 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 6.1 200 1.00E-OS 1.00 80 25 70 9125 3.82E-06 25550 1.3SE-OS 

Xylenes (mixed) 28 200 1.00E-OS 1.00 80 25 70 9125 1.75E-05 25550 S.2SE-OS 

Minor construction Worker - Sub Area A4 
Refin' 1alysis - Subsurface Soil Pa' of 2 1/12101 



Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Subsurface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

. Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluorantilene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Cs 

(mglkg) 

3160.00 

0.00 

11.40 

3S.30 

0.00 

0.00 

0.00 

0.00 

13.S0 

0.00 

37.30 

lS600.00 

4.10 

0.00 

5950.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23.00 

0.00 

0.70 

0.00 

0.92 

0.00 

1.10 

0.00 

1.10 

0.00 

0.93 

0.00 

0.00 

0.00 

Minor construction Worker - Sub Area A4 
Refined Analysis - Subsurface Soli 

SA 

(crn2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.D1 

NA 

0.01 

0.D1 

0.01 

0.01 

0.D1 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.D1 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 

0.05 
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EF 

(day/yr) 

SO 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

1.45E-05 

O.OOE+OO 

1.57E-06 

1.76E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

6.35E-07 

O.OOE+OO 

1.72E-06 

S.56E-04 

NA 

#VALUEI 

2.74E-05 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

1.06E-06 

O.OOE+OO 

4.21E-07 

O.OOE+OO 

2.12E-07 

O.OOE+OO 

6.5SE-07 

O.OOE+OO 

2.53E-07 

O.OOE+OO 

4.2SE-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

·25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

5.19E-06 

O.OOE+OO 

5.62E-07 

6.30E-OS 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

2.27E-07 

O.OOE+OO 

6.13E-07 

3.06E-04 

NA 

#VALUEI 

9.7SE-06 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUE! 

O.OOE+OO 

3.7SE-07 

O.OOE+OO 

1.50E-07 

O.OOE+OO 

7.56E-OS 

O.OOE+OO 

2.35E-07 

O.OOE+OO 

9.04E-OS 

O.OOE+OO 

1.53E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

9/12101 



Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Subsurface Soil 

Cs SA CF AF ASS EF ED sw AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (daylyr) (years) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

Trichloroethylene (TCE) S.10 4900 LOOE·OS 0.30 0.05 80 25 70 9125 1.40E-OS 25550 5.01E-07 

Xylenes (mixed) 28.00 4900 1.00E-OS 0.30 0.05 80 25 70 9125 S.44E-OS 25550 2.30E-OS 

Minor construction Worker - Sub Area A4 
Refln lalysls - Subsurface Soli Pr 'of 2 9/12101 





VF (m3/kg) = (O/C) x [(3.14 x Da x T)1121(2 X PbX Da)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3/kg) 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E·02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-OS 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+02 1.2SE+OO 6.73E-03 3.S4E+03 

Minor construction Worker - Sub Area A4 
Refin \nalysis - Subsurface Soil Par ... of 2 1/12101 



/ 

Csat (mg/kg) = (S/pb) x [(Kd X Pb) + Sw + (H' x Sa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.1DE-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

Minor construction Worker - Sub Area A4 
Refined Analysis - Subsurface Soil Page 1 of 2 9/12101 



Csat (mg/kg) = (S/Pb) x [(Kd x Pb) + Sw + (H' x Sa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mg/kg) 

mol) 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1 11 11 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 

Minor construction Worker - Sub Area A4 
Refill \nalysis - Subsurface Soil Par "'\ of 2 ~/12101 



Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Minor construction Worker - Sub Area A4 
Refined Analysis - Subsurface Soil 

Cs 

(mg/kg) 

3160.00 

0.00 

11.40 

3S.30 

0.00 

0.00 

0.00 

0.00 

13.S0 

0.00 

37.30 

1S600.00 

4.10 

0.00 

5950.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23.00 

0.00 

0.70 

0.00 

0.92 

0.00 

1.10 

0.00 

1.10 

0.00 

0.93 

1NF 

(kglm3) 

1/PEF 

(kglm3) 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

EF 

(day/yr) 

3.7SE-05 2.609SE-09 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

4.65E-04 

4.55E-04 

3.30E-04 

6.62E-07 

6.54E-05 

3.17E-05 

4.46E-07 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 
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SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

1.S1 E-06 25550 

O.OOE+OO 25550 

6.52E-09 25550 

2.19E-OS 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

7.S9E-09 25550 

O.OOE+OO 25550 

2.13E-OS 25550 

1.06E-05 

2.35E-09 

O.OOE+OO 

3.40E-06 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.32E-OS 25550 

O.OOE+OO 25550 

4.03E-10 

O.OOE+OO 

9.1SE-05 

O.OOE+OO 

1.60E-07 

O.OOE+OO 

7.64E-06 

O.OOE+OO 

9.15E-OS 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

6.46E-04 

O.OOE+OO 

2.33E-06 

7.S2E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.S2E-06 

O.OOE+OO 

7.62E-06 

3.S0E-03 

S.3SE-07 

O.OOE+OO 

1.22E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.70E-06 

O.OOE+OO 

1.44E-07 

O.OOE+OO 

3.2SE-02 

O.OOE+OO 

5.72E-05 

O.OOE+OO 

2.73E-03 

O.OOE+OO 

3.27E-05 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 
Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ugim3) 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+oO 

1,1,1 - Trichloroethane 0.00 5.51 E-04 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+oO 

Trichloroethylene (TCE) 6.10 5.10E-04 2.609BE-09 BO 25 9125 6.B2E-04 25550 2.44E-01 

Xylenes (mixed) 2B.00 2.B3E-04 2.609BE-09 BO 25 9125 1.73E-03 25550 6.19E-01 

Minor construction Worker - Sub Area A4 
Refir \nalysis - Subsurface Soil Par- ... of 2 9/12101 



Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral 

Chemical RID 

(mglkg-d) 

Inorganlcs 

Aluminum 1.00E+00 

Antimony 4.00E-04 

Arsenic 3.00E-04 

Barium 7.00E-02 

Beryllium 2.00E-03 

Cadmium 1.00E-03 

Calcium NA 

Chromium III 1.00E+00 

Chromium VI S.00E-03 

Cobalt 6.00E-02 

Copper 3.70E-02 

Iron 3.00E-Ol 

Lead NA 

Magnesium NA 

Manganese 4.70E-02 

Mercury (inorganic) 3.00E-04 

Nickel 2.00E-02 

Potassium NA 

Selenium S.OOE-03 

Sodium NA 

Thallium 8.00E-OS 

Vanadium 7.00E-03 

Zinc 3.00E-Ol 

Organics 

Benzo(a)pyrene Equivalents NA 

1,1 - Dichloroethane 1.00E-Ol 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 

Ethyl benzene 1.00E-Ol 

Fluoranthene 4.00E-02 

Methyl ethyl ketone (2-butanone) 6.00E-Ol 

Naphthalene 2.00E-02 

2-Nitroaniline S.70E-OS 

Pyrene 3.00E-02 

Tetrachloroethylene (PCE) 1.00E-02 

Toluene 2.00E-Ol 

1,1,1 - Trichloroethane 2.00E-02 

Trichloroethylene (TCE) NA 

Xylenes (mixed) 2.00E+00 

Minor construction Worker - Sub Area A4 
Refined Analysis - Subsurface Soli 

Soil Soil 

Ingestion Ingestion 

(mglkg/d) AAF(a) 

1.9BE-03 1.00 

O.OOE+OO 1.00 

7.14E-06 1.00 

2.40E-OS 1.00 

O.OOE+OO 1.00 

O.OOE+OO 1.00 

O.OOE+OO NA 

O.OOE+OO 1.00 

B.64E-06 1.00 

O.OOE+OO 1.00 

2.34E-OS 1.00 

1.16E-02 1.00 

2.S7E-06 0.00 

O.OOE+OO 0.00 

3.73E-03 1.00 

O.OOE+OO 1.00 

O.OOE+OO 1.00 

O.OOE+OO NA 

O.OOE+OO 1.00 

O.OOE+OO NA 

O.OOE+OO 1.00 

1.44E-OS 1.00 

O.OOE+OO 1.00 

4.41E-07 1.00 

O.OOE+OO 1.00 

S.76E-07 1.00 

O.OOE+OO 1.00 

6.B9E-07 O.BO 

O.OOE+OO 1.00 

6.B9E-07 1.00 

O.OOE+OO 1.00 

S.B2E-07 O.BO 

O.OOE+OO 1.00 

O.OOE+OO 1.00 

O.OOE+OO 1.00 

3.B2E-06 1.00 

1.7SE-OS 1.00 

Soil % Dennal 

Ingestion Total Contact 

HO (mglkg/d) 

0.002 SB% 1.4SE-OS 

0.000 IIDIV/O! O.OOE+OO 

0.024 BO% 1.S7E-06 

0.000 7B% 1.76E-07 

0.000 IIDIV/O! O.OOE+OO 

0.000 IIDIV/O! O.OOE+OO 

NA 

0.000 IIDIVlO! O.OOE+OO 

0.002 21% 6.3SE-07 

0.000 IIDIVlO! O.OOE+OO 

0.001 B9% 1.72E-06 

0.039 B.S6E-04 

NA NA NA 

IIVALUE! IIVALUE! IIVALUEI 

0.079 SO% 2.74E-OS 

0.000 IIDIV/O! O.OOE+OO 

NA 

IIVALUE! IIVALUE! /lVALUEI 

NA 

/lVALUE! IIVALUE! /lVALUE! 

0.000 IIDIVlO! O.OOE+OO 

0.002 SB% 1.06E-06 

O.OOE+OO 

4.21E-07 

0.000 /lDIV/O! O.OOE+OO 

0.000 2% 2.12E-07 

0.000 IIDIVIOI O.OOE+OO 

0.000 39% 6.SBE-07 

0.000 IIDIV/O! O.OOE+OO 

0.000 1% 2.S3E-07 

0.000 IIDIVlO! O.OOE+OO 

0.000 4S% 4.2BE-07 

0.000 IIDIVlO! O.OOE+OO 

0.000 IIDIVlO! O.OOE+OO 

0.000 IIDIVlO! O.OOE+OO 

1.40E-06 

0.000 0% 6.44E-06 
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Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Dose Contact Total RIC AirConc Total Pathway 

AF(b) HO (mg/m3) (mg/m3) HO HO 

0.01 0.001 42% NA 1.B1E-06 0.003 

O.OS 0.000 IIDIVlO! 2.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

0.90 0.006 20% S.OOE-04 6.S2E-09 0.000 0% 0.030 

O.OS 0.000 12% S.OOE-04 2.19E-OB 0.000 10% 0.000 

0.01 0.000 IIDIV/O! 2.00E-OS O.OOE+OO 0.000 IIDIV/O! 0.000 

1.00 0.000 IIDIVlO! 2.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

NA NA NA 

O.OS 0.000 IIDIV/OI NA O.OOE+OO 0.000 

O.OS 0.003 31% 2.00E-06 7.B9E-09 0.004 4B% 0.008 

O.SO 0.000 IIDIVlO! 1.02E-03 O.OOE+OO 0.000 IIDIVlO! 0.000 

0.60 0.000 11% NA 2.13E-OB 0.001 

O.OS 0.OS7 NA NA 0.096 

0.00 NA NA NA NA 

0.00 IIVALUE! IIVALUE! NA O.OOE+OO 

O.OS 0.012 7% S.OOE-OS 3.40E-06 0.068 43% 0.lS9 

0.20 0.000 IIDIVlO! 3.00E-04 O.OOE+OO 0.000 

O.OS NA NA 

NA /lVALUE! /lVALUEI NA O.OOE+OO 

0.90 NA NA 

NA IIVALUEI /lVALUE! NA O.OOE+OO 

0.90 0.000 IIDIVIOI NA O.OOE+OO 0.000 

0.10 0.002 42% NA 1.32E-OB 0.004 

0.30 NA O.OOE+OO 

O.BO NA 4.03E-l0 

0.90 0.000 IIDIV/O! S.OOE-Ol O.OOE+OO 0.000 /lDIVIOI 0.000 

0.90 0.000 1% 3.S0E-02 9.1BE-OS 0.003 97% 0.003 

O.BS 0.000 IIDIV/O! 1.00E+00 O.OOE+OO 0.000 IIDIV/o! 0.000 

O.BO 0.000 SB% 1.40E-Ol 1.60E-07 0.000 3% 0.000 

0.90 0.000 /lDIV/O! 1.00E+00 O.OOE+OO 0.000 IIDIV/OI 0.000 

O.BO 0.000 1% 3.00E-03 7.64E-06 0.003 9B% 0.003 

1.00 0.000 /lDIV/O! 2.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

O.BO 0.000 S2% 1.10E-Ol 9.1SE-OB 0.000 2% 0.000 

0.90 0.000 IIDIV/O! 4.00E-Ol O.OOE+OO 0.000 /lDIVlO! 0.000 

0.90 0.000 IIDIV/OI 4.00E-Ol O.OOE+OO 0.000 IIDIVlO! 0.000 

0.90 0.000 IIDIV/O! 1.00E+00 O.OOE+OO 0.000 IIDIVlO! 0.000 

0.90 NA 6.B2E-04 

0.90 0.000 0% 3.00E-Ol 1.73E-03 0.006 100% 0.006 

SCREENING HI = 0.3 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mgl1<g-d)-l (mgl1<g/d) AAF ECR (mgl1<g/d) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 7.07E-Q4 1.00 S.19E-06 0.01 NA 6.46E-Q4 

Antimony NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Arsenic 1.S0 2.SSE-06 1.00 3.B2E-06 BO% S.62E-07 0.90 9.37E-07 20% 4.00E-03 2.33E-06 9.32E-09 0% 4.77E-06 

Barium NA B.S7E-06 1.00 6.30E-OB O.OS NA 7.B2E-06 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO HDIV/o! O.OOE+OO 

Cadmium NA O.OOE+OO 1.00 O.OOE+OO 1.00 1.BOE-03 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Chromium VI NA 3.09E-06 1.00 2.27E-07 O.OS 1.20E-02 2.B2E-06 3.3SE-oB 100% 3.3SE-OS 

Cobalt NA O.OOE+OO 1.00 O.OOE+OO O.SO NA O.OOE+OO 

Copper NA B.34E-06 1.00 6.13E-07 0.60 NA 7.62E-06 

Iron NA 4.16E-03 1.00 3.06E-04 O.OS NA 3.SOE-03 

Lead NA 9.17E-07 0.00 NA 0.00 NA B.3SE-07 

Magnesium NA O.OOE+OO 0.00 HVALUE! 0.00 NA O.OOE+OO 

Manganese NA 1.33E-03 1.00 9.7BE-06 O.OS NA 1.22E-03 

Mercury (inorganic) NA O.OOE+OO 1.00 O.OOE+OO 0.20 NA O.OOE+OO 

Nickel NA O.OOE+OO 1.00 NA O.OS 4.BOE-Q4 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

Potassium NA O.OOE+OO NA HVALUE! NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 NA 0.90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA HVALUEI NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA S.14E-06 1.00 3.7SE-07 0.10 NA 4.70E-06 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.30 1.S7E-07 1.00 1.lSE-06 46% 1.S0E-07 O.SO 1.37E-06 54% 1.70E-03 1.44E-07 2.44E-l0 0% 2.S2E-06 

1 ,1 - Dichloroethane 0.01 O.OOE+OO 1.00 O.OOE+OO HDIVlO! O.OOE+OO 0.90 O.OOE+OO HDIVIOI 1.60E-06 O.OOE+OO O.OOE+OO HDIVlO! O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA 2.06E-07 1.00 7.S6E-OS 0.90 NA 3.2SE-02 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO O.SS NA O.OOE+OO 

Fluoranthene NA 2.46E-07 O.SO 2.3SE-07 O.SO NA S.72E-oS 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Naphthalene NA 2.46E-07 1.00 9.04E-OB O.SO NA 2.73E-03 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+OO 1.00 NA O.OOE+OO 

Pyrene NA 2.0SE-07 O.SO 1.S3E-07 O.SO NA 3.27E-OS 

Tetrachloroethylene (PCE) O.OS O.OOE+OO 1.00 O.OOE+OO HDIVlO! O.OOE+OO 0.90 O.OOE+OO HDIV/O! S.SOE-07 O.OOE+OO O.OOE+OO IIDIV/oI O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethylene (TCE) 0.01 1.36E-06 1.00 1.S0E-oS 3% S.01E-07 0.90 6.13E-09 1% 1.70E-06 2·.44E-ol 4.14E-07 9S% 4.35E-07 

Xylenes (mixed) NA 6.26E-06 1.00 2.30E-06 0.90 NA 6.19E-ol 

ECR = Excess Cancer Risk 

TOTALECR= 8E-QS 

Minor construction Worker - Sub Area A4 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Subsurface Soil Ingestion 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Cs IR 

(mg/kg) (mg soil/d) 

3960 

1.8 

10.2 

14.8 

14500 

7.4 

172 

23.4 

0.36 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

Minor construction Worker - Sub Area E 
Refined Analysis - Subsurface Soil 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

SO 

SO 

SO 

80 

SO 

SO 

SO 

SO 

SO 

80 

SO 

SO 

80 

80 

SO 

SO 

SO 

80 

SO 

SO 

SO 

80 

80 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

80 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25' 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

2.48E-03 

O.OOE+OO 

1.13E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

6.39E-06 

O.OOE+OO 

9.27E-06 

9.0SE-03 

4.63E-06 

O.OOE+OO 

1.08E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.47E-05 

O.OOE+OO 

2.25E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

/ 

Carcin 

LADD 

(mg/kg-d) 

S.S6E-04 

O.OOE+OO 

4.03E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.2SE-06 

O.OOE+OO 

3.31E-06 

3.24E-03 

1.66E-06 

O.OOE+OO 

3.85E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.23E-06 

O.OOE+OO 

S.05E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Subsurface Soil Ingestion 
Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Tetrachloroethylene (PCE) 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Minor construction Worker - Sub Area E 
Refin 'lalysis - Subsurface Soil Pa of2 'l/12101 



Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Subsurface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron. 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

. Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 • Dichloroethane 

1,2 • Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2·butanone) 

Naphthalene 

2·Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 • Trichloroethane 

Cs 

(mg/kg) 

39S0.00 

0.00 

1.BO 

0.00 

0.00 

0.00 

0.00 

0.00 

10.20 

0.00 

14.BO 

14500.00 

7.40 

0.00 

172.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23.40 

0.00 

0.36 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Minor construction Worker - Sub Area E 
Refined Analysis - Subsurface Soli 

SA 

(crn2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.ooE·OS 

1.00E·OS 

1.00E·OS 

1.00E·OS 

1.ooE·OS 

1.ooE·OS 

1.00E·OS 

1.00E·OS 

1.ooE·OS 

1.ooE·OS 

1.00E·OS 

1.00E·OS 

1.00E·06 

1.00E·OS 

1.00E·OS 

1.ooE·06 

1.00E·06 

1.00E·06 

1.00E·OS 

1.00E"()6 

1.00E·06 

1.00E"()S 

1.00E·06 

1.00E·06 

1.ooE·06 

1.00E·OS 

1.00E·OS 

1.ooE·06 

1.00E·06 

1.00E·06 

1.00E·06 

1.00E"()6 

1.00E·06 

1.00E·OS 

1.ooE·06 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 

0.05 

Page 1 of 2 

EF 

(day/yr) 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125· 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg·d) 

1.B2E·05 

O.OOE+OO 

2.49E·07 

O.OOE+OO 

O.ooE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

4.69E·07 

O.ooE+OO 

S.B1E·07 

S.S7E·04 

NA 

#VALUEI 

7.92E·07 

O.ooE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.ooE+OO 

1.0BE·06 

O.ooE+OO 

2.15E·07 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

S.51E·OS 

O.OOE+OO 

B.BBE·OB 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

1.6BE·07 

O.OOE+OO 

2.43E"()7 

2.38E"()4 

NA 

#VALUEI 

2.B3E"()7 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

3.B5E"()7 

O.OOE+OO 

7.69E"()B 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Subsurface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mglkg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

Trichloroethylene (TCE) 0.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.ooE+OO 

Xylenes (mixed) 0.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.ooE+OO 

Minor construction Worker - Sub Area E 
Refine alysls - Subsurface Soli Pa of2 9/12101 



VF (m3/kg) = (O/C) x [(3.14 x Da x T) 1/2/(2 X Pb X Da)) X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 2.15E+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.BOE-01 4.10E-03 2.20E+03 

Ethyl benzene 7.50E-02 7.BOE-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61 E-05 1.51E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.BOE-06 4.3BE-05 4.50E+OO 2.25E-02 2.70E-05 1.53E+04 

Naphthalene 5.90E-02 7.50E-06 1.03E-05 1.19E+03 5.96E+OO 4.B3E-04 3.16E+04 

Minor construction Worker - Sub Area E 
Refined Analysis - Subsurface Soil Page 1 of2 9/12101 



VF (m3/kg) = (O/C) x [(3.14 x D. x T)1/2/(2 X Pb X D.)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm·m3/ VF 

mol) (m3/kg) 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.BOE+04 3.40E+02 1.10E-05 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 B.20E-06 1.7BE-03 2.70E+02 1.35E+OO 1.BOE-02 2.40E+03 

Toluene B.70E-02 B.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.BOE-02 B.BOE-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.B2E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.BOE-02 B.73E-06 B.1BE-04 2.50E+02 1.25E+OO 6.73E-03 3.54E+03 

Minor construction Worker - Sub Area E 
Refin . nalysis - Subsurface Soil Par 'of 2 1/12101 



\ '" ~ " 

Csat (mg/kg) = (S/pb) x [(Kd X Pb) + Sw + (H' x Sa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mg/kg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

Minor construction Worker - Sub Area E 
Refined Analysis - Subsurface Soil Page 1 of 2 9/12101 



Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + 8w + (H' x 8.)] 

Calculation of Soil Saturation Limit 

Chemical 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Trichloroethylene (TCE) 

Xylenes (mixed) 

Minor construction Worker - Sub Area E 
Refinr \nalysis - Subsurface 5011 

Koc S 
(1/kg) (mgll) 

O.OOE+OO O.OOE+OO 

6.80E+D4 1.40E-01 

2.70E+D2 2.00E+02 

1.40E+02 5.30E+02 

1.40E+02 1.30E+D3 

9.40E+01 1.10E+03 

2.50E+02 1.77E+D2 

Par ... of 2 

H 

(atm-m31 

mol) 

O.OOE+OO 

1.10E-05 

1.80E-02 

6.60E-03 

1.70E-02 

1.00E-02 

6.73E-03 

Csat 

(mglkg) 

0 

48 

318 

451 

1212 

712 

248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrena 

Minor construction Worker - Sub Area E 
Refined Analysis - Subsurface Soil 

Cs 

(mglkg) 

3960.00 

0.00 

1.80 

0.00 

0.00 

0.00 

0.00 

0.00 

10.20 

0.00 

14.80 

14500.00 

7.40 

0.00 

172.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23.40 

0.00 

0.36 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1NF 

(kg/m3) 

1/PEF 

(kglm3) 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

3.78E-05 2.6098E-09 

4.65E-04 

4.55E-04 

3.30E-04 

6.62E-07 

6.54E-05 

3.17E-05 

4.46E-07 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.S098E-09 

2.6098E-09 

2.6098E-09 

EF 

(day/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

80 

SO 

SO 

SO 

SO 

so 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

so 

Page 1 of 2 

ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

2.27E-06 

O.OOE+OO 

1.03E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.S3E-09 

O.OOE+OO 

S.47E-09 

S.29E-06 

4.23E-09 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

9.S4E-OS 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1 .34E-OS 25550 

O.OOE+OO 25550 

2.06E-10 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

S.09E-04 

O.OOE+OO 

3.6SE-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.0SE-06 

O.OOE+OO 

3.02E-06 

2.96E-03 

1.51 E-OS 

O.OOE+OO 

3.51E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.7SE-06 

O.OOE+OO 

7.35E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

) 
/ 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Trichloroethylene (TCE) 

Xylenes (mixed) 

Minor construction Worker - Sub Area E 
Refinr 'nalysis - Subsurface Soil 

Cs 1NF 

(mg/kg) (kglm3) 

0.00 4.17E-04 

0.00 3.79E-04 

0.00 5.51 E-04 

0.00 5.10E-04 

0.00 2.S3E-04 

1/PEF EF 

(kglm3) (day/yr) 

2.609SE-09 SO 

2.609SE-09 SO 

2.609SE-09 SO 

2.609SE-09 SO 

2.609SE-09 SO 

Par "' of 2 

ED AT Noncarcin AT Carcin 

(years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (uglm3) 

25 9125 O.OOE+OO 25550 O.OOE+OO 

25 9125 O.OOE+OO 25550 O.OOE+OO 

25 9125 O.OOE+OO 25550 O.OOE+OO 

25 9125 O.OOE+OO 25550 O.OOE+OO 

25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral 

Chemical RID 

(mglkg-d) 

Inorganlcs 

Aluminum l.ooE+oo 

Antimony 4.00E-04 

Arsenic 3.00E-04 

Barium 7.ooE-02 

Beryllium 2.00E-03 

Cadmium 1.00E-03 

Calcium NA 

Chromium III 1.00E+00 

Chromium VI S.ooE-03 

Cobalt 6.ooE-02 

Copper 3.70E-02 

Iron 3.00E-Ol 

Lead NA 

Magnesium NA 

Manganese 4.70E-02 

Mercury (inorganic) 3.00E-04 

Nickel 2.00E-02 

Potassium NA 

Selenium S.OOE-03 

Sodium NA 

Thallium B.OOE-OS 

Vanadium 7.00E-03 

Zinc 3.00E-Ol 

Organics 

Benzo(a)pyrene Equivalents NA 

1,1 - Dichloroethane 1.00E-Ol 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 

Ethyl benzene l.ooE-OI 

Fluoranthene 4.ooE-02 

Methyl ethyl ketone (2-butanone) 6.ooE-01 

Naphthalene 2.ooE-02 

2-Nitroaniline S.70E-OS 

Pyrene 3.00E-02 

Tetrachloroethylene (PCE) 1.00E-02 

Toluene 2.00E-Ol 

1,1,1 - Trichloroethane 2.ooE-02 

Trichloroethylene (TCE) NA 

Xylenes (mixed) 2.00E+00 

Minor construction Worker - Sub Area E 
Refined Analysis - Subsurface Soli 

Soil 

Ingestion 

(mglkgld) 

2.4BE-03 

O.OOE+OO 

1.13E-OB 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

6.39E-OB 

O.OOE+OO 

9.27E-OB 

9.0BE-03 

4.63E-OB 

O.OOE+OO 

1.0BE-04 

O.OOE+OO 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

1.47E-OS 

O.OOE+OO 

2.2SE-07 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Soil Soil % Dermal 

Ingestion Ingestion Total Contact 

AAF(a) HQ (mg/kgld) 

1.00 0.002 SB% I.B2E-OS 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.004 BO% 2.49E-07 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.000 #DIVlO! O.OOE+OO 

1.00 0.000 #DIV/O! O.OOE+OO 

NA NA 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.001 21% 4.B9E-07 

1.00 0.000 #DIVlO! O.OOE+OO 

1.00 0.000 B9% 6.B1E-07 

1.00 0.030 B.67E-04 

0.00 NA NA NA 

0.00 #VALUE! #VALUE! #VALUE! 

1.00 0.002 SO% 7.92E-07 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 NA 

NA #VALUE! #VALUE! #VALUE! 

1.00 NA 

NA #VALUE! #VALUE! #VALUE! 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.002 SB% 1.0BE-OB 

1.00 O.OOE+OO 

1.00 2.1SE-07 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.000 #DIVlO! O.OOE+OO 

1.00 0.000 HDIVlO! O.OOE+OO 

O.BO 0.000 #DIV/O! O.OOE+OO 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.000 HDIVlO! O.OOE+OO 

1.00 0.000 #DIVlO! O.OOE+OO 

O.BO 0.000 HDIVlO! O.OOE+OO 

1.00 0.000 HDIVlO! O.OOE+OO 

1.00 0.000 #DIVlO! O.OOE+OO 

1.00 0.000 #DIVlO! O.OOE+OO 

1.00 O.OOE+OO 

1.00 0.000 HDIV/O! O.ooE+OO 

Page 1 of 1 

Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Dose Contact Total RIC AirConc Total Pathway 

AF(b) HQ (mglm3) (mglm3) HQ HQ 

0.01 0.002 42% NA 2.27E-OB 0.004 

O.OS 0.000 #DIV/O! 2.00E-04 O.OOE+OO 0.000 #DIV/O! 0.000 

0.90 0.001 20% S.00E-04 1.03E-09 0.000 0% 0.005 

O.OS 0.000 #DIVlO! S.00E-04 O.OOE+OO 0.000 #DIV/O! 0.000 

0.01 0.000 #DIVIOI 2.00E-OS O.OOE+OO 0.000 #DIVIO! 0.000 

1.00 0.000 #DIVlO! 2.00E-04 O.OOE+OO 0.000 #DIVlO! 0.000 

NA NA NA 

O.OS 0.000 #DIV/O! NA O.ooE+OO 0.000 

O.OS 0.002 31% 2.ooE-06 S.B3E-09 0.003 4B% 0.006 

O.SO 0.000 #DIV/O! 1.02E-03 O.OOE+OO 0.000 #DIVlO! 0.000 

O.BO 0.000 11% NA B.47E-09 0.000 

O.OS 0.044 NA NA 0.07S 

0.00 NA NA NA NA 

0.00 #VALUE! #VALUEI NA O.ooE+OO 

O.OS 0.000 7% S.ooE-oS 9.B4E-OB 0.002 43% O.OOS 

0.20 0.000 #DIV/O! 3.00E-D4 O.ooE+OO 0.000 

O.OS NA NA 

NA #VALUE! #VALUE! NA O.ooE+OO 

0.90 NA NA 

NA #VALUE! #VALUE! NA O.OOE+OO 

0.90 0.000 #DIVlO! NA O.OOE+OO 0.000 

0.10 0.002 42% NA 1.34E-OB 0.004 

0.30 NA 0.001:+00 

O.BO NA 2.0BE-l0 

0.90 0.000 #DIV/O! S.ooE-OI O.OOE+OO 0.000 #DIVlO! 0.000 

0.90 0.000 #DIVlO! 3.S0E-02 O.ooE+OO 0.000 #DIVlO! 0.000 

O.BS 0.000 #DIVlO! l.ooE+OO O.OOE+OO 0.000 HDIV/OI 0.000 

O.BO 0.000 HDIVlO! 1.40E-ol O.OOE+OO 0.000 HDIV/O! 0.000 

0.90 0.000 HDIVlO! l.ooE+OO O.ooE+OO 0.000 HDIVIO! 0.000 

O.BO 0.000 HDIVlO! 3.00E-03 O.OOE+OO 0.000 HDIV/O! 0.000 

1.00 0.000 HDIV/O! 2.00E-04 O.ooE+OO 0.000 HDIV/O! 0.000 

O.BO 0.000 HDIV/O! 1.10E-Ol O.OOE+OO 0.000 HDIVlO! 0.000 

0.90 0.000 HDIVlO! 4.00E-ol O.OOE+OO 0.000 #DIVlO! 0.000 

0.90 0.000 #DIV/O! 4.00E-ol O.ooE+OO 0.000 HDIVIOI 0.000 

0.90 0.000 HDIV/O! l.ooE+OO O.ooE+OO 0.000 HDIVlO! 0.000 

0.90 NA O.OOE+OO 

0.90 0.000 #DIV/O! 3.00E-ol O.ooE+OO 0.000 HDIVlO! 0.000 

SCREENING HI = 0.1 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkg/d) AAF ECR (mglkg/d) AF(b) ECR (ug/m3) (ug/m3) ECR Total 

Inorganlcs 

Aluminum NA S.S6E-04 1.00 6.51E-06 0.01 NA S.09E-04 

Antimony NA O.OOE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Arsenic 1.50 4.03E-07 1.00 6.04E-07 SO% S.SSE-QS 0.90 1.4SE-07 20% 4.00E-03 3.6SE-07 1.47E-09 0% 7.53E-07 

Barium NA O.ooE+oo 1.00 O.OOE+oo 0.05 NA O.OOE+oo 

Beryllium NA O.OOE+oo 1.00 O.OOE+oo 0.01 2.40E-03 O.OOE+oo O.OOE+oo IIDIV/O! O.ooE+oo 

Cadmium NA O.OOE+oo 1.00 O.OOE+oo 1.00 1.BOE-03 O.ooE+oo O.ooE+oo IIDIV/O! O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III NA O.ooE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Chromium VI NA 2.2BE-Q6 1.00 1.6BE-07 0.05 1.20E-Q2 2.0BE-06 2.50E-QB 100% 2.50E-QB 

Cobalt NA O.OOE+oo 1.00 O.OOE+oo 0.50 NA O.ooE+oo 

Copper NA 3.31E-06 1.00 2.43E-07 0.60 NA 3.02E-06 

Iron NA 3.24E-03 1.00 2.3BE-04 0.05 NA 2.96E-03 

Lead NA 1.66E-06 0.00 NA 0.00 NA 1.51E-Q6 

Magnesium NA O.OOE+oo 0.00 IIVALUE! 0.00 NA O.OOE+oo 

Manganese NA 3.S5E-05 1.00 2.S3E-07 0.05 NA 3.51E-05 

Mercury (inorganic) NA O.OOE+oo 1.00 O.OOE+oo 0.20 NA O.ooE+oo 

Nickel NA O.OOE+oo 1.00 NA 0.05 4.S0E-04 O.ooE+oo O.OOE+oo IIDIV/oI O.ooE+oo 

Potassium NA O.ooE+oo NA IIVALUE! NA NA O.ooE+oo 

Selenium NA O.ooE+oo 1.00 NA 0.90 NA O.OOE+oo 

Sodium NA O.OOE+oo NA IIVALUE! NA NA O.OOE+oo 

Thallium NA O.ooE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+oo 

Vanadium NA 5.23E-06 1.00 3.85E-07 0.10 NA 4.7SE-Q6 

Zinc NA O.ooE+oo 1.00 O.ooE+oo 0.30 NA O.OOE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30 B.05E-OS 1.00 5.BBE-07 46% 7.69E-OB O.SO 7.02E-07 54% 1.70E-Q3 7.35E-QB 1.25E-l0 0% 1.29E-Q6 

1 ,1 - Dichloroethane 0.01 O.ooE+oo 1.00 O.OOE+oo IIDIVlO! O.OOE+oo 0.90 O.ooE+oo IIDIV/O! 1.60E-Q6 O.ooE+oo O.ooE+oo IIDIVlO! O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Ethyl benzene NA O.ooE+oo 1.00 O.OOE+oo 0.B5 NA O.ooE+oo 

Fluoranthene NA O.ooE+oo O.BO O.OOE+oo O.SO NA O.OOE+oo 

Methyl ethyl ketone (2-butanone) NA O.ooE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+oo 

Naphthalene NA O.OOE+oo 1.00 O.OOE+oo O.BO NA O.ooE+oo 

2-Nitroaniline NA O.OOE+oo 1.00 O.ooE+oo 1.00 NA O.OOE+oo 

Pyrene NA O.ooE+oo O.BO O.OOE+oo O.BO NA O.ooE+oo 

Tetrachloroethylene (PC E) 0.05 O.ooE+oo 1.00 O.OOE+oo IIDIVlO! O.ooE+oo 0.90 O.ooE+oo /lDIV/OI 5.BOE-Q7 O.ooE+oo O.ooE+oo /lDIV/O! O.ooE+oo 

Toluene NA O.ooE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+oo 

1,1,1 - Trichloroethane NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA 0.001:;+00 

Trichloroethylene (TCE) 0.01 O.OOE+oo 1.00 O.ooE+oo /lDIV/O! O.OOE+oo 0.90 O.ooE+oo IIDIV/OI 1.70E-Q6 O.OOE+oo O.ooE+oo IIDIV/o! O.ooE+oo 

Xylenes (mixed) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

ECR = Excess Cancer Risk 

TOTALECR= 2E-QS 
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MAJOR CONSTRUCTION WORKERS 



Short-term Major Construction/Utility Worker - Subchronic Ingestion of chemicals in soil. 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF)/(BW x AT) 

Variable 

Cs 

IR 

CF 

FI 

EF 

BW 

AT 

NA = Not available 

Definition 

Soil Concentration (mg/kg)' 

Ingestion Rate (mg soiVday) 

Conversion Factor (kg/mg) 

Fraction ingested from 

contaminated area 

Exposure Frequency (# days during 

exposure period) 

Body weight (kg) 

Averaging nme (days) 

C = Central Tendency Value 

U = Upper Bound Value 

Value Utilized 

Cs (back-calculated) 

480 

1.00E-06 

1.00 

78 

70 

91 

25550 

Major Construction Worker - Sub Area A 1 - Refined Analysis 

Percentile 

C 

NA 

NA 

C 

Page 1 of 1 

Rationale/Reference 

EPA default for workers involved in construction activities 

6 d/wk for 3 month period 

EPA 1989b 

3 month period 

Cancer Evaluation AT = 70 year lifetime 
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Short-term Major Construction/Utility Worker - Subchronic Dermal contact with chemicals in soil. 

Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF)/(8W x AT) 

Variable 

Cs 

CF 

SA 

AF 

ABS 

EF 

BW 

AT 

Definition 

Soil Concentration 

Conversion Factor (kg/mg) 

Skin surface area potentially in 

contact with dust/soil (cm2) 

Skin Adherence factor (mglcm2) 

Absorption factor 

Exposure Frequency (# days during 

exposure period) 

Body Weight (kg) 

Averaging time (days) 

NA = Not available 

Variable Utilized Percentile 

Cs back-calculated 

1.00E-06 

4900 C 

0.3 C 

Chemical Specific 

78 NA 

70 C 

91 

25550 

C = Central Tendency Value 

U = Upper Bound Value 

M = between Central Tendency and Upper Bound Values 

Major "''lstruction Worker - Sub Area A1 - Refined Analysis Pa9'" 1 of 1 

Rationale/Reference 

25% of ave total body surface area (19400 cm2) 

(equivalent to hands, arms and part of head) 

Outdoor worker (Kissel et aI., as cited in EPA 1995 Draft and 

EPA 1992) 

6 dlwk for 3 month period 

3 month period 

Cancer Evaluation AT = 70 year lifetime 
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Calculation of soil saturation limit (volatilization model is only applicable if Cs is < Csat) 

Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Variable 

Csat 

Kd 

Koc 

OC 

S 

B 

Pw 

Pt 

Ps 

Pa 

o 

Om 

Definition 

Soil Saturation Concentration (mglkg) 

Soil water partiction coefficient (Vkg) 

= KocxOC 

Organic carbon partition coefficient (Vkg) 

Organic carbon content of soil 

Solubility in water (mg/I ) 

Soil bulk density (kg/I) 

Water filled soil porosity (unitless) 

=Pt- Pa 

Total soil porosity (unitless) 

=1- B/Ps 

True soil density or particulate density (kgll) 

Air-filled soil porosity (unitless) 

= Pt-O 

Average unsaturated zone soil gravimetric water content 

(L waterlL soil) =Om x B/Dw 

Average unsaturated zone soil gravimetric water content 

(kg waterlkg soil) 

Ow Density of water (kg waterlL water) 

H 

H' 

Henry's constant ( atm - m3lmol) 

Modified Henry's constant (atm-m3lmol) 

=41 xH 

Variable Utilized 

Csat back-calculated 

Site-Specific 

Chemical Specific 

0.005 

Chemical Specific 

1.5 

0.15 

0.43 

2.65 

0.28 

0.15 

0.1 

Chemical Specnic 

Chemical Specific 

Rationale/Reference 

EPA default (EPA 1993) 

EPA default (EPA 1993) 

EPA default (EPA 1993) 

Csat for each contaminant is the concentration at which the adsorptive limit of the soil plus the theorectical dissolution limit of the contaminant in \he available soil moisture has been 

reached. Concentrations> Csat indicates "free phase" contaminants within the soil matrix. The equation presented here is a modification of the equation presented in Part BRAGS 

guidance. The above equation takes into account the amount of contaminant that is in vapor phase In the pore spaces of the soil. 
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Calculation of Volatilization Factor (VF) 

Variable 

VF 

(OIC) 

Da 

Pw 

Pa 

Pt 

Om 

B 

Ps 

Di 

Ow 

H 

H' 

Kd 

Koc 

Oc 

T 

VF (m3/kg) = (a/C) x [(3.14 x Da x T)I\().5/(2 x B x Da)) x 10-4 m2lcm2 

Definition 

Volatilization Factor (m3lkg) 

Inverse of the mean concentration at the center of a 

source (glm2-s per kglm3) (use site-specific area 

if available) 

Variable Utilized 

back-calculated 

46 

Apparent Diffusivity (cm2/s) Chemical Specific 

= [«Pa"(10/3) x 01 x H') + (PwI\(1013) x Ow» / Pt"2V(B x Kd + Pw + Pa x H') 

Water filled soil porosity 

=(OmxB) 

Air filled soil porosity 

=Pt-Pw 

Total soil porosity 

=1 - (B/Ps) 

Soil moisture content (cm3-water/g-soil) 

Dry soil bulk density (glcm3) 

soil particle density (glcm3) 

Diffusivity in air (cm2ls) 

Diffusivity in water (cm2/s) 

Henry's constant ( atm - m3lmol) 

dimenSionless Henry's constant 

=H x41 

Soil-water partition coefficient (cm3lg) 

=KocxOc 

Organic carbon partition coefficient (cm3lg) 

Organic carbon content of soil 

Exposure interval (s) 

0.15 

0.28 

0.43 

0.1 

1.5 

2.65 

Chemical Specific 

Chemical Specific 

Chemical Specific 

Chemical Specific 

Chemical Specific 

Chemical Specific 

O.OOS 

7.86E+06 

Malor r ~truction Worker - Sub Area A1 - Refined Analysis Par • of 1 

Rationale/Reference 

EPA Technical Background Document for SSls (1996) 

Approx. 90th percentile for annual averages - - used in 

combination with only warmer months of the year. 

EPA Region IX PRG table 

Calculated 

Calculated 

Calculated 

DefauH, use site specific if available. 

EPA Technical Background Document for SSls (1996) 

EPA Technical Background Document for SSls (1996) 

EPA Region IX PRG table 

EPA Region IX PRG table 

EPA Region IX PRG table 

Calculated 

Calculated 

EPA Region IX PRG table 

Default, use site specific if available. 

Assumes 3 month exposure period 
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\, 

Short-term Major Construction/Utility Worker - Subchronic Air Concentration Estimation 

Noneaneer Evaluation: Air Cone (mg/m3) = [Cs x (1NF + 1/PEF) x EF]/AT 

Variable 

Cs 

1NF 

1'1PEF 

EF 

AT 

Definition 

Soil Concentration 

Inverse of the volatiliaztion factor 

(kglm3) 

Inverse of the particulate emission factor 

(kglm3) 

Exposure Frequency (# days during 

exposure period) 

Averaging time (days) 

NA = Not available 

Variable Utilized Percentile 

Cs back-calculated 

Chemical specific calculation 

4.00E-08 NA 

78 

91 

C = Central Tendency Value 

U = Upper Bound Value 

M = between Central Tendency and Upper Bound Values 

Major Construction Worker - Sub Area A1 - Refined Analysis Page 1 of 1 

Rationale/Reference 

EPA Methodology 

Assume construction conditions 

(activity occurring on bare excavated soil, etc.) 

6 dlwk for 3 month period 

3 month period 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soillngestior 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

. Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

4190 

3.4 

13.6 

10.3 

24300 

927 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kg/mg) 

1.00E-06 

1.00E·06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E·06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Major 'nstruction Worker - Sub Area A 1 - Refined Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Par- "of2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg·d) 

2.46E-02 

O.OOE-tOO 

2.00E-05 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

7.99E-05 

O.OOE-tOO 

6.05E-05 

1.43E-01 

O.OOE-tOO 

O.OOE-tOO 

5.45E-03 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

8.77E-05 

O.OOE-tOO 

7.12E-08 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

2.85E-07 

O.OOE-tOO 

2.16E-07 

5.09E-04 

O.OOE-tOO 

O.OOE-tOO 

1.94E-05 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soillngestior 

Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs 

(mg/kg) 

4190.00 

0.00 

3.40 

0.00 

0.00 

0.00 

0.00 

0.00 

13.60 

0.00 

10.30 

24300.00 

0.00 

0.00 

927.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-D6 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Pap~ ~ of 2 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

7.54E-05 

O.OOE+OO 

1.84E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

2.45E-06 

O.OOE+OO 

1.85E-06 

4.37E-03 

NA 

O.OQE+OO 

1.67E-05 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

2.69E-07 

O.OOE+OO 

6.54E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

8.72E-09 

O.OOE+OO 

6.60E-09 

1.56E-05 

NA 

O.OOE+OO 

5.94E-08 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kg/mg) (mg/cm2) (day/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Naphthalene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+oo 25550 O.ooE+oo 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.ooE+oo 

Pyrene 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Tetrachloroethylene (PCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Toluene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

1,1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+oo 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+oo 25550 O.OOE+OO 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.OOE+OO 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)AQ.5/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02. 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 
isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.80E-01 4.1OE-03 1.65E+02 

Ethyl benzene 7.50E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61 E-05 1.14E+05 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\Q.S/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Methyl ethyl ketone (2-

butanone) 9.00E·02 9.80E-06 4.38E-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.1SE+03 

Naphthalene S.90E·02 7.S0E-06 1.03E-OS 1.19E+03 S.96E+OO 4.83E-04 2.38E+03 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E·02 7.20E-06 2.04E·09 6.80E+04 3.40E+02 1.10E-OS 1.69E+OS 

Tetrachloroethylene (PCE) 7.20E-02 8.20E·06 1.78E-03 2.70E+02 1.3SE+OO 1.80E·02 1.81E+02 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 1.98E+02 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11E-03 1.40E+02 7.00E-01 1.70E-02 1.37E+02 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.48E+02 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+02 1.2SE+OO 6.73E-03 2.66E+02 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mgll) (atm-m3/ (mg/kg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo{a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 
isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.0BE-01 1.61 E-05 51 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m31 (mg/kg) 

mol) 

Methyl ethyl ketone (2-
butanone) 4.S0E+<lO 2.70E+<lS 2.70E-OS 33132 

Naphthalene 1.19E+<l3 7.1SE+<lO 4.83E-04 43 

2-Nitroaniline O.OOE+<lO O.OOE+<lO O.OOE+<lO 0 

Pyrene 6.80E+<l4 1.40E-01 1.10E-OS 48 

Tetrachloroethylene (PCE) 2.70E+<l2 2.00E+<l2 1.80E-02 318 

Toluene 1.40E+<l2 S.30E+<l2 6.60E-03 4S1 

1 11 11 - Trichloroethane 1.40E+<l2 1.30E+<l3 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+<l1 1.10E+<l3 1.00E-02 712 

Xylenes (mixed) 2.S0E+<l2 1.77E+<l2 6.73E-03 248 
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Major Construction Worker Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (days) Air Conc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Inorganlcs 

Aluminum 4190.00 0.00000004 78 91 1.44E-04 25550 5.12E-04 

Antimony 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Arsenic 3.40 0.00000004 78 91 1.17E-07 25550 4.15E-07 

Barium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium VI 13.60 0.00000004 78 91 4.66E-07 25550 1.66E-06 

Cobalt 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Copper 10.30 0.00000004 78 91 3.53E-07 25550 1.26E-06 

Iron 24300.00 0.00000004 78 91 8.33E-04 25550 2.97E-03 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Manganese 927.00 0.00000004 78 91 3.18E-05 25550 1.13E-04 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Nickel 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO .25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Vanadium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone)' 0.00 8.68E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 4.21E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Major "'''nstruction Worker - Sub Area A1 - Refined Analysis Pap'''' 1 of 2 9/12101 



Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mg/kg) (kglm3) (kglm3) (daylyr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 6.78E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated 

Chemical SubRfD Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRfC Air Conc 

(mglkg-d) (mglkgld) AAF(a) HQ (mglkgld) AF(b) HQ (mg/m3) (mg/m3) 

Inorganlcs 

Aluminum 1.00E+OO 2.46E-02 1.00 0.025 n% 7.54E-05 O.Ot 0.008 23% NA t.44E-04 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.05 0.000 #DIV/OI 2.00E-04 O.OOE+OO 

Arsenic 3.00E-04 2.00E-05 1.00 0.067 91% 1.84E-06 0.90 0.007 9% NA 1.17E-07 

Barium 7.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.05 0.000 #DIVIOI 5.00E-03 O.OOE+OO 

Beryllium 5.00E-03 O.OOE+OO 1.00 0.000 #DIVlO! O.OOE+OO 0.01 0.000 #DIVIOI NA O.OOE+OO 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 1.00 0.000 #DIV/OI 2.00E-04 O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III 1.00E+OO O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.05 0.000 #DIV/OI NA O.OOE+OO 

Chromium VI 2.00E-02 7.99E-05 1.00 0.004 13% 2.45E-06 0.05 0.002 8% 2.00E-05 4.66E-07 

Cobalt 6.00E-02 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.50 0.000 #DIV/OI 3.00E-05 O.OOE+OO 

Copper 3.70E-02 6.05E-OS 1.00 0.002 95% 1.85E-06 0.60 0.000 5% NA 3. 53E-07 

Iron 3.00E-Ol 1.43E-Ol 1.00 0.476 4.37E-03 0.05 0.292 NA 8.33E-04 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manganese 1.40E-Ol 5.45E-03 1.00 0.039 94% 1.67E-05 0.05 0.002 6% NA 3.18E-05 

Mercury (inorganic) 3.00E-03 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.20 0.000 #DIV/OI 3.00E-04 O.OOE+OO 

Nickel 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.05 0.000 #DIV/OI NA O.OOE+OO 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium 5.00E-03 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.90 0.000 #DIV/OI NA O.OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium 8.00E-04 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIVlO! NA O.OOE+OO 

Vanadium 7.00E-03 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.10 0.000 #DIVIOI NA O.OOE+OO 

Zinc 3.00E-Ol O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.30 0.000 #DIV/OI NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA O.OOE+OO 1.00 O.OOE+OO 0.80 NA O.OOE+OO 

1,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.90 0.000 #DIV/OI 5.00E+00 O.OOE+OO 

1,2 - Dichloraethylene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.90 0.000 #DIVIOI 3.50E-Ol O.OOE+OO 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.85 0.000 #DIV/OI 1.00E+OO O.OOE+OO 

Fluaranthene 4.00E-02 O.OOE+OO 0.80 0.000 #DIV/OI O.OOE+OO 0.80 0.000 #DIV/OI 1.40E+00 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 6.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIV/OI 1.00E+OO O.OOE+OO 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.80 0.000 #DIVIOI 3.00E-02 O.OOE+OO 

2-Nitraaniline 5.70E-05 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 1.00 0.000 #DIVIOI 2.00E-03 O.OOE+OO 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 #DIV/OI O.OOE+OO 0.80 0.000 #DIVIOI 1.10E+00 O.OOE+OO 

Tetrachloroethylene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIV/OI NA O.OOE+OO 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIVIOI 1.00E+OO O.OOE+OO 

1,1.1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIV/OI 3.00E+00 O.OOE+OO 

Trichloroethylene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.90 0.000 #DIV/OI 3.00E-Ol O.OOE+OO 

. . 
Subchranic tOl(lCity values were not available for AI, Cd, Co, dibenzofuran, di(ethylhexyl)phthalate, ethylbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethylene, and 1,1,1 trichloroethane . 

Chronic toxicity values, if available, were utilized as surrogate values. 
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Inhalation % Combined 

Total Pathway 

HQ HQ 

0.032 

0.000 #DIV/OI 0.000 

0.073 

0.000 #DIV/OI 0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 

0.023 78% 0.030 

0.000 #DIV/OI 0.000 

0.002 

0.768 

0.041 

0.000 #DIVlO! 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 #DIVIOI 0.000 

0.000 #DIV/OI 0.000 

0.000 . #DIV/O! 0.000 

0.000 #DIVIOI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIVIOI 0.000 

SCREENING HI = 0.946 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Cone Total Palhway 

(mglkg-d)-l (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Tolal 

Inorganlcs 

Aluminum NA 8.77E-05 1.00 2.69E-07 0.01 NA 5. 12E-04 

Antimony NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Arsenic 1.50E+00 7.12E-08 1.00 1.07E-07 89% 6.54E-09 0.90 1.09E-08 9% 4.00E-03 4.15E-07 1.66E-09 1% 1.19E-07 

Barium NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Cadmium NA O.OOE+OO 1.00 O.OOE+OO 1.00 1.80E-03 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Chromium VI NA 2.85E-07 1.00 8.72E-09 0.05 1.20E-02 1.66E-06 1.99E-08 100% 1.99E-08 

Cobalt NA O.OOE+OO 1.00 O.OOE+OO 0.50 NA O.OOE+OO 

Copper NA 2.16E-07 1.00 6.60E-09 0.60 NA 1.26E-06 

Iron NA 5.09E-04 1.00 1.S6E-05 O.OS NA 2.97E-03 

lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manganese NA 1.94E-OS 1.00 S.94E-08 0.05 NA 1.13E-04 

Mercury (inorganic) NA O.OOE+OO 1.00 O.OOE+OO 0.20 NA O.OOE+OO 

Nickel NA O.OOE+OO 1.00 O.OOE+OO O.OS 4.80E-04 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 O.OOE+OO 0_90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA O.OOE+OO 1.00 O.OOE+OO 0.10 NA O.OOE+OO 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.3OE+00 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.80 O.OOE+OO #DIV/OI 1.70E-03 O.OOE+OO O.OOE+OO #DIV/O! O.OOE+OO 

1,1 - Dichloroelhane S.70E-03 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/OI 1.60E-06 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

1,2 - Dichloroethytene (mixed isomers) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO 0.85 NA O.OOE+OO 

Fluoranthene NA O.OOE+OO 0.80 O.OOE+OO 0.80 NA O_OOE+OO 

Methyt ethyt ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Naphthalene NA O.OOE+OO 1.00 O.OOE+OO 0.80 NA O.OOE+OO 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+OO 1.00 NA O.OOE+OO 

Pyrene NA O.OOE+OO 0.80 O.OOE+OO 0.80 NA O.OOE+OO 

Tetrachloroethytene (PCE) S.20E-02 O.OOE+OO 1.00 O.OOE+OO #DIVIOI O.OOE+OO 0.90 O.OOE+OO #DIV/OI S.80E-07 O.OOE+OO O.OOE+OO #DIVIOI O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethytene (TCE) 1.10E-02 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/O! 1.70E-06 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Xytenes (mixed) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

ECR = Excess Cancer Risk 

TOTAL ECR = 1E-07 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

. Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

5270 

8.3 

227 

11.3 

158 

18000 

2230 

0.341 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E·06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Major'" "'nstruction Worker - Sub Area A2 - Refined Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Pap,.. .. of2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

3.10E-02 

O.OOE+OO 

4.88E-05 

1.33E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

6.64E-05 

O.OOE+OO 

9.29E-04 

1.06E-01 

O.OOE+OO 

O.OOE+OO 

1.31 E-02 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.00E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

1.10E-04 

O.OOE+OO 

1.74E-07 

4.75E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.37E-07 

O.OOE+OO 

3.31 E-06 

3.77E-04 

O.OOE+OO 

O.OOE+OO 

4.67E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.14E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Q/12101 



Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(BWxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soillngestior 

Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kglmg) (d/yr) (kg) (days) Intake (days) Intake 

(mglkg·d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 4.1 480 1.00E-06 1.00 78 70 91 2.41E-05 25550 8.58E-08 

Xylenes (mixed) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Major Construction Worker - Sub Area A2 - Refined Analysis Page 2 of 2 9/12101 



Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

5270.00 

0.00 

8.30 

227.00 

0.00 

0.00 

0.00 

0.00 

11.30 

0.00 

158.00 

.18000.00 

0.00 

0.00 

2230.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.34 

0.00 

0.00 

0.00 

0.00 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

Major"" 'Ilstruction Worker - Sub Area A2 - Refined Analysis 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Par- "1 of 2 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

9.49E-05 

O.OOE+OO 

4.48E-06 

4.09E-06 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

2.03E-06 

O.OOE+OO 

2.84E-05 

3.24E-03 

NA 

O.OOE+OO 

4.01E-05 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.98E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

3.38E-07 

O.OOE+OO 

1.60E-08 

1.46E-08 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

7.24E-09 

O.OOE+OO 

1.01E-07 

U5E-05 

NA 

O.OOE+OO 

1.43E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.B4E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.OOE+OO 

Naphthalene 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.ooE+OO 

2-Nilroaniline 0.00 4900 1.ooE-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.ooE+oo 

Pyrene 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.ooE+OO 

Tetrachloroethylene (PCE) 0.60 4900 1.ooE-06 0.30 0.050 78 70 91 O.ooE+oo 25550 O.ooE+OO 

Toluene 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+oo 25550 O.OOE+oo 

Trichloroethylene (TCE) 4.10 4900 1.00E-06 0.30 0.050 78 70 91 3.69E-06 25550 1.31 E-08 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+oo 25550 O.OOE+oo 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mgikg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 
isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61E-05 51 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mgll) (atm-m3! (mglkg) 

mol) 

Methyl ethyl ketone (2-

butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1:70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\().5/(2 x B x Da)] x 10-4 m2lcm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

1,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 

isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.65E+02 

Ethyl benzene 7.50E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61E-05 1.14E+05 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\().5/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3/kg) 

Methyl ethyl ketone (2-

butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.1SE+03 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E+03 S.96E+OO 4.83E-04 2.38E+03 

2-Nitroaniline O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-OS 1.69E+OS 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 1.81E+02 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 1.98E+02 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.37E+02 

Trichloroethylene (TeE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.48E+02 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+02 1.2SE+OO 6.73E-03 2.66E+02 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganics 

Aluminum 5270.00 0.00000004 78 91 1.81 E-04 25550 6.44E-04 

Antimony 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Arsenic 8.30 0.00000004 78 91 2.85E-07 25550 1.01 E-06 

Barium 227.00 0.00000004 78 91 7.78E-06 25550 2.77E-05 

Beryllium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Cadmium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Calcium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Chromium III 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Chromium VI 11.30 0.00000004 78 91 3.87E-07 25550 1.38E-06 

Cobalt 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Copper 158.00 0.00000004 78 91 5.42E-06 25550 1.93E-05 

Iron 18000.00 0.00000004 78 91 6.17E-04 25550 2.20E-03 

Lead 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Magnesium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Manganese 2230.00 0.00000004 78 91 7.65E-05 25550 2.72E-04 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Nickel 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Potassium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Selenium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Sodium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Thallium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Vanadium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Zinc 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Organics 

Benzo(a)pyrene Equivalents 0.34 0.00000004 78 91 1.17E-08 25550 4.16E-08 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Naphthalene 0.00 4.21E-04 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 4.10 6.78E-03 0.00000004 78 91 2.38E-02 25550 8.48E-02 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated 

Chemical SubRID Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRIC AirConc 

(mg/kg-d) (mg/kgld) AAF(a) HQ (mg/kgld) AF(b) HQ (mg/m3) (mglm3) 

Inorganlcs 

Aluminum l.ooE+oo 3.10E-02 1.00 0.031 n% 9.49E-05 0.01 0.009 23% NA 1.81E-04 

Antimony 4.ooE-04 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+OO 0.05 0.000 #DIVIOI 2.ooE-04 O.ooE+oo 

Arsenic 3.ooE-04 4.88E-05 1.00 0.163 91% 4.48E-06 0.90 0.017 9% NA 2.85E-07 

Barium 7.ooE-02 1.33E-03 1.00 0.019 87% 4.09E-06 0.05 0.001 5% 5.ooE-03 7.78E-06 

Beryllium 5.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.01 0.000 #DIV/OI NA O.ooE+oo 

Cadmium l.ooE-03 O.ooE+oo 1.00 0.000 #DIVlO! O.ooE+oo 1.00 0.000 #DIV/OI 2.ooE-04 O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III l.ooE+oo O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIVIOI NA O.ooE+oo 

Chromium VI 2.ooE-02 6.64E-05 1.00 0.003 13% 2.03E-06 0.05 0.002 8% 2.ooE-05 3.87E-07 

Cobalt 6.ooE-02 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.50 0.000 #DIV/OI 3.ooE-05 O.ooE+oo 

Copper 3.70E-02 9.29E-04 1.00 0.025 95% 2.B4E-05 0.60 0.001 5% NA 5.42E-06 

Iron 3.ooE-01 1.06E-Ol 1.00 0.353 3.24E-03 0.05 0.216 NA 6. 17E-04 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+oo 0.00 NA O.ooE+oo 

Manganese 1.40E-Ol 1.31E-02 1.00 0.094 94% 4.01E-05 0.05 0.006 6% NA 7.65E-05 

Mercu'Y (inorganic) 3.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.20 0.000 #DIV/OI 3.ooE-04 O.ooE+oo 

Nickel 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIV/OI NA O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium 5.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium 8.ooE-04 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Vanadium 7.ooE-03 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.10 0.000 #DIVIOI NA O.ooE+oo 

Zinc 3.ooE-01 O.ooE+oo 1.00 0.000 #DIVlO! O.ooE+OO 0.30 0.000 #DIV/OI NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents NA 2.ooE-06 1.00 7.98E-07 0.80 NA 1.17E-08 

1,1 - Dichloroethane l.ooE-OI O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.90 0.000 #DIV/OI 5.ooE+00 O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) 9.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI 3.50E-Ol O.ooE+oo 

Ethyl benzene l.ooE-OI O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.85 0.000 #DIV/OI l.ooE+oo O.ooE+oo 

Fluoranthene 4.ooE-02 O.ooE+oo 0.80 0.000 #DIV/OI O.ooE+oo· 0.80 0.000 #DIV/OI 1.40E+oo O.ooE+oo 

Methyl ethyl ketone (2-butanone) 6.ooE-01 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+OO 0.90 0.000 #DIVIOI l.ooE+oo O.ooE+oo 

Naphthalene 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.80 0.000 #DIV/OI 3.ooE-02 O.ooE+oo 

2-Nitroaniline 5.70E-05 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 1.00 0.000 #DIVIOI 2.ooE-03 O.ooE+oo 

Pyrene 3.ooE-02 O.ooE+oo 0.80 0.000 #DIV/O! O.ooE+oo 0.80 0.000 #DIVIOI 1.10E+00 O.ooE+oo 

Tetrachloroethylene (PCE) l.ooE-02 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.90 0.000 #DIVIOI NA O.ooE+oo 

Toluene 2.ooE-01 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI l.ooE+oo O.ooE+oo 

1,1,1 - Trichloroethane 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI 3.ooE+00 O.ooE+oo 

Trichloroethylene (TCE) NA 2.41E-05 1.00 3.69E-06 0.90 NA 2.38E-02 

Xylenes (mixed) 2.ooE+00 O.ooE+OO 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI 3.ooE-01 O.ooE+oo 

.. 
Subchronlc tOXICIty values were not available lor AI, Cd, Co, dlbenzofuran, di(ethylhexyl)phthalate, ethylbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethylene, and 1,1,1 trichloroethane. 

Chronic tOxicity values, if available, were utilized as surrogate values: 

Major (' 'ruction Worker - Sub Area A2 - Refined Analysis Pr , of 1 

Inhalation % Combined 

Total Pathway 

HQ HQ 

0.040 

0.000 #DIV/O! 0.000 

0.179 

0.002 7% 0.022 

0.000 

0.000 #DIV/OI 0.000 

0.000 

0.019 78% 0.025 

0.000 #DIV/OI 0.000 

0.026 

0.569 

0.099 

0.000 #DIV/OI 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 #DIVIOI 0.000 

0.000 . #DIVIOI 0.000 

0.000 #DIVIOI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIVIOI 0.000 

0.000 

0.000 #DIVIOI 0.000 

0.000 #DIVIOI 0.000 

0.000 #DIV/OI 0.000 

SCREENING HI = 0.961 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Conc Total Pathway 

(mglkg-d)-l (mglkg/d) AAF ECA (mglkg/d) AF(b) ECA (ug/m3) (ug/m3) ECA Total 

Inorganlcs 

Aluminum NA 1.10E-04 1.00 3.38E-07 0.01 NA 6.44E-04 

Antimony NA O.OOE+oo 1.00 O.ooE+OO 0.05 NA O.ooE+oo 

Arsenic 1.50E+00 1.74E-07 1.00 2.61E-07 89% 1.60E-OS 0.90 2. 66E-OS 9% 4.ooE-03 1.01E-Q6 4.05E-09 t% 2.91E-07 

Barium NA 4.75E-Q6 1.00 1.46E-OS 0.05 NA 2.77E-05 

Beryllium NA O.ooE+oo 1.00 O.ooE+OO 0.01 2.40E-03 O.ooE+oo O.ooE+oo HDIV/OI O.ooE+oo 

Cadmium NA O.OOE+oo 1.00 O.OOE+OO 1.00 1.80E-Q3 O.ooE+oo O.OOE+oo HDIVIOI O.OOE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.OOE+OO 

Chromium III NA O.ooE+oo 1.00 O.ooE+OO 0.05 NA O.ooE+oo 

Chromium VI NA 2.37E-07 1.00 7.24E-09 0.05 1.20E-02 1.38E-Q6 1.66E-OS 100% 1.66E-OS 

Cobalt NA O.OOE+oo 1.00 O.ooE+OO 0.50 NA O.ooE+oo 

Copper NA 3.31E-Q6 1.00 1.01E-07 0.60 NA 1.93E-05 

Iron NA 3.77E-04 1.00 1.15E-05 0.05 NA 2.20E-Q3 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.OOE+OO 0.00 NA O.ooE+oo 

Manganese NA 4.67E-05 1.00 1.43E-07 0.05 NA 2.72E-04 

Mercury (inorganic) NA O.ooE+oo 1.00 O.ooE+OO 0.20 NA O.ooE+oo 

Nickel NA O.ooE+oo 1.00 O.ooE+OO 0.05 4.BOE-04 O.ooE+oo O.ooE+oo HDIVIOI O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.OOE+oo 

Selenium NA O.OOE+oo 1.00 O.ooE+oo 0.90 NA O.OOE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium NA O.OOE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Vanadium NA O.OOE+OO 1.00 O.ooE+oo 0.10 NA O.ooE+oo 

Zinc NA O.ooE+oo 1.00 O.ooE+OO 0.30 NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30E+00 7. 14E-09 1.00 5.21E-OB 67% 2.84E-09 O.BO 2.59E-OS 33% 1.70E-03 4. 16E-OS 7.OSE-ll 0% 7.B1E-OS 

1,1 - Dichloroethane 5.70E-Q3 O.ooE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+OO 0.90 O.OOE+oo #DIV/OI 1.60E-Q6 O.ooE+oo O.ooE+OO #DIV/OI O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.OOE+oo 1.00 O.ooE+OO 0.90 NA O.ooE+oo 

Ethyl benzene NA O.OOE+oo 1.00 O.ooE+oo 0.B5 NA O.OOE+OO 

Fluoranthene NA O.OOE+oo O.BO O.ooE+OO O.BO NA O.ooE+oo 

Methyl ethyl ketone (2-butanone) NA O.ooE+oo 1.00 O.OOE+OO 0.90 NA O.ooE+oo 

Naphthalene NA O.OOE+oo 1.00 O.OOE+OO O.BO NA O.ooE+oo 

2-Nitroaniline NA O.ooE+oo 1.00 O.ooE+oo 1.00 NA O.OOE+oo 

Pyrene NA O.ooE+oo O.BO O.ooE+OO O.BO NA O.ooE+oo 

Tetrachloroethylene (PCE) 5.20E-02 O.OOE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+OO 0.90 O.ooE+oo #DIV/OI 5.BOE-07 O.ooE+oo O.OOE+oo HDIV/OI O.OOE+OO 

Toluene NA O.ooE+oo 1.00 O.ooE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.ooE+oo 1.00 O.ooE+OO 0.90 NA O.ooE+oo 

Trichloroethylene (TCE) 1.10E-02 B.5BE-OS 1.00 9.44E-l0 1% 1.31E-OS 0.90 1.61E-l0 0% 1.70E-Q6 B.48E-02 1.44E-07 99% 1.45E-07 

Xylenes (mixed) NA O.ooE+oo 1.00 O.ooE+OO 0.90 NA O.ooE+oo 

ECA = Excess Cancer Alsk 

TOTAL ECA = 5E-07 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

. Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

S370 

105 

S.S 

327 

5.3 

114 

1290 

275000 

453 

20700 

0.19 

142 

32.9 

3.17 

34 

1.8 

140 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 
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FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Par . of2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

3.74E-02 

S.17E-04 

3.88E-05 

1.92E-03 

O.OOE+OO 

3.12E-05 

O.OOE+OO 

O.OOE+OO 

S.70E-04 

O.OOE+OO 

7.58E-03 

1.S2E+OO 

2.SSE-03 

O.OOE+OO 

1.22E-01 

1.12E-OS 

8.35E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.93E-04 

O.OOE+OO 

1.8SE-05 

2.00E-04 

1.0SE-05 

8.23E-04 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

1.33E-04 

2.20E-OS 

1.38E-07 

S.85E-OS 

O.OOE+OO 

1.11 E-07 

O.OOE+OO 

O.OOE+OO 

2.39E-OS 

O.OOE+OO 

2.70E-05 

5.7SE-03 

9.48E-OS 

O.OOE+OO 

4.33E-04 

3.98E-09 

2.97E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

S.89E-07 

O.OOE+OO 

S.S4E-08 

7.12E-07 

3.nE-08 

2.93E-OS 

O.OOE+OO 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/{8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 
Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 3500 480 1.00E-06 1.00 78 70 91 2.06E-02 25550 7.33E-05 

Naphthalene 2.7 480 1.00E-06 1.00 78 70 91 1.59E-05 25550 5.65E-08 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 1200 480 1.00E-06 1.00 78 70 91 7.05E-03 25550 2.51 E-05 

Toluene 190 480 1.00E-06 1.00 78 70 91 1.12E-03 25550 3.98E-06 

1,1,1 - Trichloroethane 2600 480 1.00E-06 1.00 78 70 91 1.53E-02 25550 5.44E-05 

Trichloroethylene (TCE) 120 480 1.00E-06 1.00 78 70 91 7.05E-04 25550 2.51E-06 

Xylenes (mixed) 580 480 1.00E-06 1.00 78 70 91 3.41E-03 25550 1.21 E-05 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs 

(mg/kg) 

6370.00 

105.00 

6.60 

327.00 

0.00 

5.30 

0.00 

0.00 

114.00 

0.00 

1290.00 

275000.00 

453.00 

0.00 

20700.00 

0.19 

142.00 

0.00 

0.00 

0.00 

0.00 

32.90 

0.00 

3.17 

34.00 

1.80 

140.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-D6 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 
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AF 
(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Pa~"'1 of 2 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

1.15E-04 

1.89E-06 

3.56E-06 

5.89E-06 

O.OOE+OO 

9.54E-07 

NA 

O.OOE+OO 

2.05E-05 

O.OOE+OO 

2.32E-04 

4.95E-02 

NA 

O.OOE+OO 

3.73E-04 

1.71 E-07 

2.56E-05 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

5.92E-06 

O.OOE+OO 

7.42E-06 

3.06E-05 

1.62E-06 

1.26E-04 

O.OOE+OO 

AT 
(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

4.08E-07 

6.73E-09 

1.27E-08 

2.10E-08 

O.OOE+OO 

3.40E-09 

NA 

O.OOE+OO 

7.31 E-08 

O.OOE+OO 

8.27E-07 

1.76E-04 

NA 

O.OOE+OO 

1.33E-06 

6.09E-10 

9.10E-08 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

2.11 E-08 

O.OOE+OO 

2.64E-08 

1.09E-07 

5.77E-09 

4.49E-07 

O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 3500.00 4900 1.00E-OS 0.30 0.100 78 70 91 S.30E-03 25550 2.24E-05 

Naphthalene 2.70 4900 1.00E-DS 0.30 0.050 78 70 91 2.43E-06 25550 8.S5E-09 

2-Nitroaniline 0.00 4900 1.00E-OS 0.30 0.100 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 0.00 4900 1.00E-OS 0.30 0.100 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 1200.00 4900 1.00E-OS 0.30 0.050 78 70 91 1.08E-03 25550 3.85E-06 

Toluene 190.00 4900 1.00E-OS 0.30 0.050 78 70 91 1.71 E-04 25550 S.09E-07 

1,1,1 - Trichloroethane 2S00.00 4900 1.00E-OS 0.30 0.050 78 70 91 2.34E-03 25550 8.33E-06 

Trichloroethylene (TCE) 120.00 4900 1.00E-OS 0.30 0.050 78 70 91 1.08E-04 25550 3.85E-07 

Xylenes (mixed) 580.00 4900 1.00E-OS 0.30 0.050 78 70 91 5.22E-04 25550 1.8SE-06 

Major Construction Worker - Sub Area A3 - Refined Analysis Page 2 of 2 9/12101 



Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m3/ (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+oO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.S0E-03 2083 
1,2 - Dichloroethylene (mixed 
isomers) 3.S0E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.0SE-01 1.S1 E-05 51 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mglkg) 

mol) 

Methyl ethyl ketone (2-
butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\Q.5/(2 x B x Da)] x 10-4 m2lcm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 111 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIVlO! 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 
isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.65E+02 

Ethyl benzene 7.50E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61 E-05 1.14E+05 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)J\().5/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Methyl ethyl ketone (2-

butanone) 9.00E·02 9.80E-OS 4.38E-OS 4.S0E+<lO 2.2SE-02 2.70E-OS 1.1SE+<l3 

Naphthalene S.90E-02 7.S0E-OS 1.03E-OS 1.19E+<l3 S.9SE+<lO 4.83E-04 2.38E+<l3 

2-Nitroaniline O.OOE+<lO O.OOE+OO O.OOE+<lO O.OOE+<lO O.OOE+<lO O.OOE+<lO #OIV/O! 

Pyrene 2.70E-02 7.20E-OS 2.04E-09 S.80E+<l4 3.40E+<l2 1.10E-OS 1.S9E+<lS 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-OS 1.78E-03 2.70E+<l2 1.3SE+<lO 1.80E-02 1.81 E+<l2 

Toluene 8.70E-02 8.S0E-OS 1.47E-03 1.40E+<l2 7.00E-01 S.SOE-03 1.98E+<l2 

1,1,1 - Trichloroethane 7.80E-02 8.80E-OS 3.11E-03 1.40E+<l2 7.00E-01 1.70E-02 1.37E+<l2 

Trichloroethylene (TCE) 7.90E-02 9.10E-OS 2.SSE-03 9.40E+<l1 4.70E-01 1.00E-02 1.48E+<l2 

Xylenes (mixed) 7.80E-02 8.73E-OS 8.18E-04 2.S0E+<l2 1.2SE+<lO S.73E-03 2.SSE+<l2 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Inorganics 

Aluminum 6370.00 0.00000004 78 91 2.18E-04 25550 7.78E-04 

Antimony 105.00 0.00000004 78 91 3.60E-06 25550 1.28E-05 

Arsenic 6.60 0.00000004 78 91 2.26E-07 25550 8.06E-07 

Barium 327.00 0.00000004 78 91 1.12E-05 25550 3.99E-05 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 5.30 0.00000004 78 91 1.82E-07 25550 6.47E-07 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium VI 114.00 0.00000004 78 91 3.91 E-06 25550 1.39E-05 

Cobalt 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Copper 1290.00 0.00000004 78 91 4.42E-05 25550 1.58E-04 

Iron 275000.00 0.00000004 78 91 9.43E-03 25550 3.36E-02 

Lead 453.00 0.00000004 78 91 1.55E-05 25550 5.53E-05 

Magnesium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Manganese 20700.00 0.00000004 78 91 7.10E-04 25550 2.53E-03 

Mercury (inorganic) 0.19 5.02E-04 0.00000004 78 91 8.18E-05 25550 2.91E-04 

Nickel 142.00 0.00000004 78 91 4.87E-06 25550 1.73E-05 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO ·25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Vanadium 32.90 0.00000004 78 91 1.13E-06 25550 4.02E-06 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

OrganiCS 

Benzo(a)pyrene Equivalents 3.17 0.00000004 78 91 1.09E-07 25550 3.87E-07 

1 ,1 - Dichloroethane 34.00 6.18E-03 0.00000004 78 91 1.80E-01 25550 6.41E-01 

1,2 - Dichloroethylene (mixed isomers)' 1.80 6.05E-03 0.00000004 78 91 9.34E-03 25550 3.33E-02 

Ethyl benzene 140.00 4.38E-03 0.00000004 78 91 5.26E-01 25550 1.87E+OO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 3500.00 8.68E-04 0.00000004 78 91 2.61E+OO 25550 9.28E+OO 

Naphthalene 2.70 4.21E-04 0.00000004 78 91 9.74E-04 25550 3.47E-03 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (days) Air Conc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 1200.00 5.54E-03 0.00000004 78 91 5.70E+OO 25550 2.03E+01 

Toluene 190.00 5.04E-03 0.00000004 78 91 8.21 E-01 25550 2.92E+OO 

1,1,1 - Trichloroethane 2600.00 7.32E-03 0.00000004 78 91 1.63E+01 25550 5.81E+01 

Trichloroethylene (TCE) 120.00 6.78E-03 0.00000004 78 91 6.97E-01 25550 2.48E+OO 

Xylenes (mixed) 580.00 3.75E-03 0.00000004 78 91 1.87E+OO 25550 6.65E+OO 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated 

Chemical SubRID Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRIC AirConc 

(mgA<g-d) (mg/kgld) AAF(a) HQ (mg/kgld) AF(b) HQ (mg/m3) (mglm3) 

Inorganlcs 

Aluminum 1.00E+OO 3.74E-02 1.00 0.037 77% 1.ISE-04 0.01 0.011 23% NA 2.18E-04 

Antimony 4.00E-04 6. 17E-04 1.00 I.S43 93% 1.89E-06 O.OS O.09S 6% 2.00E-04 3.60E-06 

Arsenic 3.00E-04 3.88E-OS 1.00 0.129 91% 3.S6E-06 0.90 0.013 9% NA 2.26E-07 

Barium 7.00E-02 1.92E-03 1.00 0.027 87% S.89E-06 O.OS 0.002 S% S.OOE-03 1.12E-OS 

Beryllium S.OOE-03 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.01 0.000 #DIV/OI NA O.OOE+OO 

Cadmium 1.00E-03 3.12E-OS 1.00 0.031 94% 9.54E-07 1.00 0.001 3% 2.00E-04 1.82E-07 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium "I 1.00E+OO O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO O.OS 0.000 #DIV/OI NA O.OOE+OO 

Chromium VI 2.00E-02 6.70E-04 1.00 0.034 13% 2.0SE-OS O.OS 0.021 8% 2.00E-OS 3.91E-06 

Cobalt 6.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO O.SO 0.000 #DIV/OI 3.00E-OS O.OOE+OO 

Copper 3.70E-02 7.58E-03 1.00 0.20S 95% 2.32E-04 0.60 0.010 5% NA 4.42E-OS 

Iron 3.00E-Ol 1.62E+OO 1.00 S.388 4.9SE-02 O.OS 3.300 NA 9.43E-03 

Lead NA 2.66E-03 0.00 NA 0.00 NA I.SSE-OS 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manga~ese 1.40E-Ol 1.22E-Ol 1.00 0.869 94% 3.73E-04 O.OS 0.OS3 6% NA 7.10E-04 

Mercury (inorganic) 3.00E-03 1.12E-06 1.00 0.000 0% 1.71E-07 0.20 0.000 0% 3.00E-04 8.18E-OS 

Nickel 2.00E-02 8.35E-04 1.00 0.042 62% 2.S6E-OS O.OS 0.026 38% NA 4.87E-06 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium S.OOE-03 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIV/OI NA O.OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium 8.00E-04 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIV/OI NA O.OOE+OO 

Vanadium 7.00E-03 1.93E-04 1.00 0.028 77% S.92E-06 0.10 0.008 23% NA 1.13E-06 

Zinc 3.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.30 0.000 #DIV/OI NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 1.86E-OS 1.00 7.42E-06 0.80 NA I.09E-07 

1,1 - Dichloroethane 1.00E-Ol 2.00E-04 1.00 0.002 5% 3.06E-OS 0.90 0.000 1% S.OOE+OO 1.80E-Ol 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 1.06E-OS 1.00 0.001 4% 1.62E-06 0.90 0.000 1% 3.50E-Ol 9.34E-03 

Ethyl benzene 1.00E-Ol 8.23E-04 1.00 0.008 2% 1.26E-04 0.8S 0.001 O"k 1.00E+OO 5.26E-Ol 

Fluoranthene 4.00E-02 O.OOE+OO 0.80 0.000 #DIVIOI O.OOE+OO 0.80 0.000 #DIV/OI 1.40E+OO O.OOE+OO 

Methyl ethyl ketone (2-butanone) 6.00E-Ol 2.06E-02 1.00 0.034 1% 6.30E-03 0.90 0.012 O"k I.00E+OO 2.61E+OO 

Naphthalene 2.00E-02 I.S9E-OS 1.00 0.001 2% 2.43E-06 0.80 0.000 O"k 3.00E-02 9.74E-04 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 #DIVlO! O.OOE+OO 1.00 0.000 #DIV/OI 2.00E-03 O.OOE+OO 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 #DIVlO! O.OOE+OO 0.80 0.000 #DIV/OI 1. 1 OE+OO O.OOE+OO 

Tetrachloroethylene (PCE) 1.00E-02 7.OSE-03 1.00 0.70S 85% 1.08E-03 0.90 0.120 IS% NA S.70E+OO 

Toluene 2.00E-Ol 1.12E-03 1.00 0.006 1% 1.71E-04 0.90 0.001 0"/0 1.00E+OO 8.21E-Ol 

1,1.1 - Trichloroethane 2.00E-02 I.S3E-02 1.00 0.764 12% 2.34E-03 0.90 0.130 2% 3.00E+00 1.63E+Ol 

Trichloroethylene (TCE) NA 7.05E-04 1.00 1.08E-04 0.90 NA 6.97E-Ol 

Xylenes (mixed) 2.00E+OO 3.41E-03 1.00 0.002 0"/0 S.22E-04 0.90 0.000 O"k 3.00E-Ol 1.87E+OO 

. . 
Subchronlc tOXICity values were not available lor AI, Cd, Co, dlbenzol~ran, dl(ethylhexyl)phthalate, ethylbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethylene, and 1,1,1 tnchloroethane . 

Chronic toxicity values, il available, were utilized as surrogate values. 

Major (' ··uctlon Worker - Sub Area A3 - Refined Analysis PI" . of 1 

Inhalation % Combined 

Total Pathway 

HQ HQ 

0.049 

0.Ot8 1% 1.6SS 

0.143 

0.002 7% 0.031 

0.000 

0.001 3% 0.033 

0.000 

0.19S 78% 0.249 

0.000 #DIVIOI 0.000 

0.21S 

8.688 

0.922 

0.273 100% 0.273 

0.067 

0.000 

0.000 

0.036 

0.000 

0.036 94% 0.038 

0.027 9S% 0.028 

0.526 98% 0.536 

0.000 #DIVIOI 0.000 

2.60S 98% 2.651 

0.032 97% 0.033 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.82S 

0.821 99% 0.827 

S.436 86% 6.330 

6.222 100% 6.224 

SCREENING HI = 29.855 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mg/kg-d)-1 (mg/kgld) AAF ECA (mg/kgld) AF(b) ECA (uglm3) (uglm3) ECA Total 

Inorganlcs 

Aluminum NA 1.33E-04 1.00 4.08E-07 0.01 NA 7.7BE-04 

Antimony NA 2.20E-06 1.00 6.73E-09 0.05 NA 1.2BE-05 

Arsenic I.S0E+00 1.3BE-07 1.00 2.07E-07 89% 1.27E-08 0.90 2. 12E-08 9% 4.00E-03 806E-07 3.22E-09 1% 2.32E-07 

Barium NA 6.8SE-06 1.00 2.10E-08 O.OS NA 3.99E-OS 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO iDIV/Oi O.OOE+OO 

Cadmium NA 1.11E-07 1.00 3.40E-09 1.00 1.80E-03 6.47E-07 1.16E-09 100% 1.16E-09 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium ill NA O.OOE+OO 1,00 O,OOE+OO O,OS NA O,OOE+OO 

Chromium VI NA 2,39E-06 1,00 7,31E-08 O,OS 1,20E-02 1.39E-OS 1,67E-07 100"10 1,67E-07 

Cobalt NA O,OOE+OO 1,00 O,OOE+OO O,SO NA O,OOE+OO 

Copper NA 2,70E-OS 1.00 8,27E-07 0,60 NA I,S8E-04 

Iron NA S,76E-03 1,00 1,76E-04 0,05 NA 3,36E-02 

Lead NA 9,48E-06 0,00 NA 0,00 NA S,S3E-OS 

Magnesium NA O.OOE+OO 0,00 O,OOE+OO 0,00 NA O.OOE+OO 

Manganese NA 4,33E-04 1,00 1.33E-06 0,05 NA 2,S3E-03 

Mercury (inorganic) NA 3,98E-09 1.00 6,09E-l0 0,20 NA 2,91E-04 

Nickel NA 2,97E-06 1.00 9,10E-08 O,OS 4,80E-04 1,73E-OS 8.32E-09 100"10 8,32E-09 

Potassium NA O,OOE+OO NA NA NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 O,OOE+OO 0,90 NA O,OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1,00 O,OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA 6.89E-07 1.00 2,11E-08 0,10 NA 4.02E-06 

Zinc NA O,OOE+OO 1.00 O,OOE+OO 0,30 NA O,OOE+OO 

OrganiCS 

Benzo(a)pyrene Equivalents 7.3OE+00 6,64E-08 1.00 4.B4E-07 67% 2.64E-OB 0,80 2.41 E-07 33% 1.70E-03 3.87E-07 6.S8E-l0 0% 7. 26E-07 

1,1 - Dlchloroethane S.70E-03 7,12E-07 1.00 4.06E-09 0% 1.09E-07 0.90 6,90E-l0 0% 1.60E-06 6.41 E-Ol 1,03E-06 100% 1.03E-06 

1,2 - Dichloroethylene (mixed isomers) NA 3.77E-08 1.00 S,77E-09 0.90 NA 3.33E-02 

Ethyl benzene NA 2.93E-06 1.00 4.49E-07 0,8S NA 1.87E+00 

Fluoranthene NA O.OOE+OO 0.80 O,OOE+OO 0,80 NA O.OOE+OO 

Methyl ethyl ketone (2-butanone) NA 7. 33E-OS 1.00 2.24E-OS 0.90 NA 9.28E+00 

Naphthalene NA S,65E-08 1.00 8,6SE-09 0.80 NA 3.47E-03 

2-Nitroaniline NA O,OOE+OO 1.00 O,OOE+OO 1.00 NA O,OOE+OO 

Pyrene NA O.OOE+OO 0,80 O,OOE+OO 0.80 NA O.OOE+OO 

Tetrachloroethylene (PCE) S.20E-02 2.S1E-OS 1.00 1.31E-06 10% 3,8SE-06 0,90 2.22E-07 2% S.80E-07 2,03E+Ol 1.18E-OS 89% 1.33E-OS 

Toluene NA 3.98E-06 1.00 6,09E-07 0,90 NA 2.92E+00 

1,1,1 - Trichloroethane NA S.44E-OS 1.00 8.33E-06 0.90 NA S.81E+Ol 

Trichloroethylene (TCE) 1.10E-02 2.S1E-06 1.00 2.76E-08 1% 3.8SE-07 0.90 4,70E-09 0% 1.70E-06 2,48E+00 4.22E-06 99% 4.2SE-06 

Xylenes (mixed) NA 1.21E-OS 1.00 1.86E-06 0.90 NA 6.65E+00 

ECA = Excess Cancer Alsk 

TOTALECR = 2E-05 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soillngestior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1.1 - Dichloroethane 

1.2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

6830 

2.3 

11.4 

306 

22.6 

1900 

38100 

5950 

0.12 

26.1 

60.7 

14 

160 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Pap'~ 1 of 2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

4.01E-02 

1.35E-05 

6.70E-05 

1.80E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.33E-04 

O.OOE+OO 

1.12E-02 

2.24E-01 

O.OOE+OO 

O.OOE+OO 

3.50E-02 

7.05E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.53E-04 

O.OOE+OO 

3.57E-04 

O.OOE+OO 

8.23E-05 

O.OOE+OO 

9.40E-04 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

1.43E-04 

4.81E-08 

2.39E-07 

6.41E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.73E-07 

O.OOE+OO 

3.98E-05 

7.98E-04 

O.OOE+OO 

O.OOE+OO 

1.25E-04 

2.51E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.46E-07 

O.OOE+OO 

1.27E-06 

O.OOE+OO 

2.93E-07 

O.OOE+OO 

3.35E-06 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 
Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg·d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 1.1 480 1.00E-06 1.00 78 70 91 6.47E-06 25550 2.30E-08 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 130 480 1.00E-06 1.00 78 70 91 7.64E-04 25550 2.72E-06 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 96 480 1.00E-06 1.00 78 70 91 5.64E-04 25550 2.01E-06 

Xylenes (mixed) 28 480 1.00E-06 1.00 78 70 91 1.65E-04 25550 5.86E-07 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) 

In organics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

. Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo{a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

S830.00 

2.30 

11.40 

306.00 

0.00 

0.00 

0.00 

0.00 

22.S0 

0.00 

1900.00 

38100.00 

0.00 

0.00 

5950.00 

0.12 

0.00 

0.00 

0.00 

0.00 

0.00 

2S.10 

0.00 

SO.70 

0.00 

14.00 

0.00 

1S0.oo 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.ooE-06 

1.00E-OS 

1.ooE-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.ooE-OS 

1.ooE-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.ooE-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.ooE-OS 

1.ooE-06 

1.ooE-06 
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0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Par '1 of 2 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

1.23E-04 

4.14E-08 

S.1SE-OS 

5.51 E-OS 

O.OOE+oo 

O.OOE+OO 

NA 

O.OOE+oo 

4.07E-OS 

O.ooE+OO 

3.42E-04 

S.8SE-03 

NA 

O.ooE+oo 

1.07E-04 

1.08E-07 

O.ooE+OO 

NA 

O.ooE+OO 

NA 

O.OOE+oo 

4.70E-OS 

O.ooE+OO 

1.42E-04 

O.ooE+oo 

1.2SE-05 

O.ooE+oo 

3.74E-04 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

4.38E-07 

1.47E-10 

2.19E-08 

1.9SE-08 

O.ooE+OO 

O.ooE+oo 

NA 

O.ooE+oo 

1.45E-08 

O.ooE+oo 

1.22E-06 

2.44E-05 

NA 

O.ooE+OO 

3.81E-07 

3.85E-10 

O.OOE+OO 

NA 

O.ooE+oo 

NA 

O.ooE+OO 

1.S7E-08 

O.ooE+oo 

5.0SE-07 

O.ooE+oo 

4.49E-08 

O.ooE+OO 

1.33E-06 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+OO 

Naphthalene 1.10 4900 1.00E-06 0.30 0.050 78 70 91 9.90E-07 25550 3.53E-09 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.ooE+oo 

Pyrene 130.00 4900 1.00E-06 0.30 0.100 78 70 91 2.34E-04 25550 8.33E-07 

Tetrachloroethylene (PCE) 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Toluene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

1,1,1 - Trichloroethane 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+oo 25550 O.OOE+OO 

Trichloroethylene (TCE) 96.00 4900 1.00E-06 0.30 0.050 78 70 91 8.64E-05 25550 3.0BE-07 

Xylenes (mixed) 2B.00 4900 1.00E-06 0.30 0.050 78 70 91 2.52E-05 25550 8.9BE-08 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m31 (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 
isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m31 (mg/kg) 

mol) 

Methyl ethyl ketone (2-

butanone) 4.50E+oO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+oO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1:70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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VF (m3/kg) = (O/C) x [(3.14 x Oa x T)"O.5/(2 x B x Oa)] x 10-4 m2lcm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO . O.OOE+OO O.OOE+OO #OIVlO! 

1 ,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 
isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.6SE+02 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.14E+OS 
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VF (m3/kg) = (O/C) x [(3.14 x Oa x T)I\Q.S/(2 x B x Oa)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Methyl ethyl ketone (2-
butanone) 9.00E-02 9.80E-06 4.38E-05 4.50E+OO 2.25E-02 2.70E-05 1.15E+03 

Naphthalene 5.90E-02 7.50E-06 1.03E-05 1.19E+03 5.96E+OO 4.83E-04 2.38E+03 

2-Nitroaniline O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-05 1.69E+05 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.35E+OO 1.80E-02 1.81E+02 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 1.98E+02 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.37E+02 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.48E+02 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.50E+02 1.25E+OO 6.73E-03 2.66E+02 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganlcs 

Aluminum 6830.00 0.00000004 78 91 2.34E-04 25550 8.34E-04 

Antimony 2.30 0.00000004 78 91 7.89E-08 25550 2.81E-07 

Arsenic 11.40 0.00000004 78 91 3.91E-07 25550 1.39E-06 

Barium 306.00 0.00000004 78 91 1.05E-05 25550 3.74E-05 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium VI 22.60 0.00000004 78 91 7.75E-07 25550 2.76E-06 

Cobalt 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Copper 1900.00 0.00000004 78 91 6.51E-05 25550 2.32E-04 

Iron 38100.00 0.00000004 78 91 1.31 E-03 25550 4.65E-03 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Manganese 5950.00 0.00000004 78 91 2.04E-04 25550 7.27E-04 

Mercury (inorganic) 0.12 5.02E-04 0.00000004 78 91 5.17E-05 25550 1.84E-04 

Nickel 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Vanadium 26.10 0.00000004 78 91 8.95E-07 25550 3.19E-06 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 60.70 0.00000004 78 91 2.08E-06 25550 7.41E-06 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 14.00 6.05E-03 0.00000004 78 91 7.26E-02 25550 2.59E-01 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 160.00 8.79E-06 0.00000004 78 91 1.21 E-03 25550 4.32E-03 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 1.10 4.21E-04 0.00000004 78 91 3.97E-04 25550 1.41 E-03 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 
Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mg/kg) (kglm3) (kglm3) (day/yr) (days) Air Cone (days) Air Cone 

(Noncar) (mglm3) (Carcin) (uglm3) 

Pyrene 130.00 5.93E-06 0.00000004 78 91 6.65E-04 25550 2.37E-03 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Trichloroethylene (TCE) 96.00 6.78E-03 0.00000004 78 91 5.58E-01 25550 1.99E+<l0 

Xylenes (mixed) 28.00 3.75E-03 0.00000004 78 91 9.01E-02 25550 3.21E-01 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated 

Chemical SubRfD Ingestion Ingestion Ingestion Total Contact Dose Contact Totat SubRfC AirConc 

(mg/kg-d) (mg/kg/d) AAF(a) HQ (mglkg/d) AF(b) HQ (mg/m3) (mg/m3) 

Inorganlcs 

Aluminum l.ooE+oo 4.01E-02 1.00 0.040 n% 1.23E-04 0.01 0.012 23% NA 2.34E-04 

Antimony 4.ooE-04 1.3SE-OS 1.00 0.034 93% 4.14E-OS O.OS 0.002 6% 2.ooE-04 7.S9E-OS 

Arsenic 3.ooE-04 6.70E-05 1.00 0,223 91% 6.16E-OS 0.90 0.023 9% NA 3.91E-07 

Barium 7,ooE-02 I.S0E-03 1.00 0,026 87% S.SIE-OS O.OS 0,002 5% S,ooE-03 LOSE-OS 

Beryllium s,ooE-03 O,ooE+oo 1,00 0,000 IIDIV/O! O,ooE+oo 0,01 0,000 IIDIVIOI NA O,ooE+oo 

Cadmium 1,00E-03 O,ooE+oo 1,00 0,000 IIDIVIOI O,ooE+oo 1,00 0,000 #DIVIOI 2,ooE-04 O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O,ooE+oo 

Chromium III 1,00E+00 O,ooE+oo 1,00 0,000 HDIV/O! O,ooE+oo O,OS 0.000 HDIV/OI NA O.ooE+oo 

Chromium VI 2.ooE-02 1.33E-04 1,00 0.007 13% 4,07E-OS O,OS 0,004 S% 2,ooE-OS 7,7SE-07 

Cobalt 6,ooE-02 O,ooE+oo 1,00 0,000 HDIV/O! O.ooE+oo O.SO 0,000 HDIVlO! 3,ooE-OS O,ooE+oo 

Copper 3,70E-02 1,12E-02 1,00 0,302 95% 3.42E-04 0.60 O.OIS S% NA 6.S1E-OS 

Iron 3.ooE-01 2.24E-Ol 1,00 0.746 6,S6E-03 O,OS 0.4S7 NA 1,31E-03 

Lead NA O,ooE+oo 0.00 NA 0.00 NA O,ooE+oo 

Magnesium NA O.ooE+oo 0,00 O,ooE+oo 0,00 NA O,ooE+oo 

Manganese 1.40E-Ol 3.S0E-02 1.00 0,2S0 94% 1,07E-04 O.OS O,OIS 6% NA 2,04E-04 

Mercury (inorganic) 3,ooE-03 7,OSE-07 1,00 0,000 0% I,OSE-07 0,20 0,000 0% 3,ooE-04 S,17E-OS 

Nickel 2,ooE-02 O.ooE+oo 1,00 0,000 HDIVlO! O.ooE+oo O.OS 0.000 #DIVIOI NA O,ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O,ooE+oo 

Selenium S,ooE-03 O,ooE+oo 1.00 0,000 HDIV/O! O,ooE+oo 0,90 0,000 HDIV/O! NA O,ooE+oo 

Sodium NA O,ooE+oo NA NA NA NA O,ooE+oo 

Thallium S.ooE-04 O.ooE+oo 1.00 0,000 HDIV/O! O,ooE+oo 0.90 0,000 #DIVlO! NA O.ooE+OO 

Vanadium 7.ooE-03 I.S3E-04 1,00 0,022 77% 4,70E-OS 0,10 0,007 23% NA S.9SE-07 

Zinc 3.ooE-01 O.ooE+oo 1,00 0,000 IIDIV/OI O,ooE+oo 0,30 0,000 HDIVlO! NA O,ooE+oo 

Organics 
. 

Benzo(a)pyrene Equivalents NA 3,S7E-04 1,00 1.42E-04 O.SO NA 2,OSE-OS 

1,1 - Dichloroethane 1,00E-01 O,ooE+oo 1,00 0,000 #DIV/O! O.ooE+oo 0.90 0.000 #D!VlO! S,ooE+oo O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) 9,ooE-03 S.23E-05 1,00 0,009 4% 1,26E-OS 0,90 0,002 1% 3,SOE-Ol 7,26E-02 

Ethyl benzene 1,00E-01 O,ooE+oo 1,00 0,000 HDIV/OI O,ooE+oo O,SS 0,000 HDIV/OI 1,00E+00 O,ooE+oo 

Fluoranthene 4,ooE-02 9.40E-04 O,SO 0,019 60% 3.74E-04 O,SO 0.012 37% I.40E+oo 1,21E-03 

Methyl ethyl ketone (2-butanone) 6,ooE-01 O,ooE+oo 1.00 0,000 IIDIV/OI O.ooE+oo 0,90 0,000 HDIVlO! l.ooE+oo O,ooE+oo 

Naphthalene 2,ooE-02 6.47E-OS 1,00 0,000 2% 9,90E-07 O.SO 0.000 0% 3,ooE-02 3.97E-04 

2-Nitroaniline S,70E-OS O,ooE+oo 1,00 0,000 IIDIV/O! O,ooE+oo 1,00 0.000 HDIV/OI 2,ooE-03 O,ooE+oo 

Pyrene 3,ooE-02 7,64E-04 O,SO 0,020 66% 2,34E-04 O,SO 0,010 32% 1.10E+00 6.65E-04 

Tetrachloroethylene (PCE) 1,00E-02 O,ooE+oo 1,00 0,000 IIDIV/OI O,ooE+oo 0,90 0.000 HDIVIOI NA O,ooE+oo 

Toluene 2,ooE-01 O,ooE+oo 1,00 0,000 IIDIV/O! O,ooE+oo 0,90 0,000 HDIV/OI l.ooE+oo O,ooE+oo 

1 ,1 ,1 - Trichloroethane 2,ooE-02 O,ooE+oo 1,00 0,000 IIDIV/O! O,ooE+oo 0,90 0,000 IIDIVIOI 3.ooE+00 O,ooE+oo 

Trichloroethylene (TCE) NA S.64E-04 1.00 S,64E-OS 0.90 NA S.58E-Ol 

Xylenes (mixed) 2.ooE+00 I.65E-04 1.00 0,000 0% 2,S2E-OS 0.90 0.000 0% 3.ooE-01 9.01E-02 

Subchronlc tOXICity values were not avaIlable for AI, Cd, Co, dlbenzofuran, dl(ethylhexyl)phthalate, ethylbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethylene, and 1,1,1 trichloroethane, 

Chronic tOxicity values, if available, were utilized as surrogate values: 

MaJor C' 'ruction Worker· Sub Area A4 • Refined Analysis P8~ • of 1 

Inhalation % Combined 

Total Pathway 

HQ HQ 

0.OS2 

0.000 1% 0.036 

0.246 

0,002 7% 0.029 

0.000 

0,000 #DIVIOI 0.000 

0.000 

0.039 7S% 0,049 

0,000 #DIVlO! 0,000 

0,317 

1,204 

0,26S 

0.172 100"10 0,173 

0,000 

0.000 

0,000 

0.029 

0.000 

0,000 HDIV/OI 0,000 

0,207 9S% 0,21S 

0,000 ,IIDIV/OI 0,000 

0.001 3% 0,031 

0.000 HDIV/OI 0,000 

0,013 97% 0,014 

0.000 iDIV/OI 0.000 

0,001 2% 0.031 

0.000 

0.000 HDIV/OI 0.000 

0.000 iDIV/OI 0.000 

0.300 100"/0 0.300 

SCREENING HI = 2.995 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Cone Total Pathway 

(mglkg-d)-1 (mgJl<g/d) AAF ECR (mgJl<gld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 1.43E-04 1.00 4.38E-07 0.01 NA 8.34E-04 

Antimony NA 4.81E-08 1.00 1.47E-10 0.05 NA 2.81E-07 

Arsenic 1.50E+OO 2.39E-07 1.00 3.58E-07 89% 2.19E-08 0.90 3.S5E-08 9% 4.00E-03 1.39E-06 5.57E-09 1% 4.00E-07 

Barium NA S.41E-06 1.00 1.9SE-08 0.05 NA 3. 74E-05 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Cadmium NA O.OOE+OO 1.00 O.OOE+OO 1.00 1.80E-03 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Chromium VI NA 4.73E-07 1.00 1.45E-08 0.05 1.20E-02 2.7SE-06 3.31E-08 100% 3.31E-08 

Cobalt NA O.OOE+OO 1.00 O.OOE+OO 0.50 NA O.OOE+OO 

Copper NA 3.98E-05 1.00 1.22E-06 0.60 NA 2.32E-04 

Iron NA 7.98E-04 1.00 2.44E-05 0.05 NA 4.S5E-03 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manganese NA 1.25E-04 1.00 3.81E-07 0.05 NA 7.27E-04 

Mercury (inorganic) NA 2.51E-09 1.00 3.85E-10 0.20 NA 1.B4E-04 

Nickel NA O.OOE+OO 1.00 O.OOE+OO 0.05 4.80E-04 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA 5.4SE-07 1.00 1.S7E-08 0.10 NA 3. 19E-06 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.3OE+OO 1.27E-06 1.00 9.28E-06 67% 5.06E-07 0.80 4.62E-06 33% 1.70E-03 7.41E-06 1.2SE-08 O"k 1.39E-05 

1,1 - Dichloroethane 5.70E-03 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/OI 1.60E-06 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA 2.93E-07 1.00 4.49E-08 0.90 NA 2.59E-01 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO 0.85 NA O.OOE+OO 

Fluoranthene NA 3.35E-06 0.80 1.33E-06 0.80 NA 4. 32E-03 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Naphthalene NA 2.3OE-08 1.00 3.53E-09 0.80 NA 1.41E-03 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+OO 1.00 NA O.OOE+OO 

pyrene NA 2. 72E-06 0.80 8. 33E-07 0.80 NA 2.37E-03 

Tetrachloroethylene (PCE) 5.20E-02 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/OI 5.80E-07 O_OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethylene (TeE) 1.10E-02 2.01E-06 1.00 2.21E-08 1% 3.08E-07 0.90 3.7SE-09 O"k 1.70E-06 1.99E+OO 3.38E-06 99% 3.40E-06 

Xylenes (mixed) NA 5.8SE-07 1.00 898E-08 0.90 NA 3.21E-01 

ECR = Excess Cancer RIsk 

TOTALECR = 2E-05 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

. Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

4580 

2.3 

9.4 

197 

12.8 

43.1 

12300 

1560 

24.6 

0.759 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Major "'''nstruction Worker - Sub Area 81 - Refined Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Pap'" 1 of 2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

2.69E-02 

1.35E-05 

5.52E-05 

1.16E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.52E-05 

O.OOE+OO 

2.53E-04 

7.23E-02 

O.OOE+OO 

O.OOE+OO 

9.17E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.45E-04 

O.OOE+OO 

4.46E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

9.59E-05 

4.81E-08 

1.97E-07 

4.12E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.68E-07 

O.OOE+OO 

9.02E-07 

2.57E-04 

O.OOE+OO 

O.OOE+OO 

3.27E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.15E-07 

O.OOE+OO 

1.59E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg·d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

OrganiCS 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs 

(mg/kg) 

4580.00 

2.30 

9.40 

197.00 

0.00 

0.00 

0.00 

0.00 

12.80 

0.00 

43.10 

12300.00 

0.00 

0.00 

1560.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

24.60 

0.00 

0.76 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Pap" 1 of 2 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

8.24E-05 

4.14E-08 

5.08E-06 

3.55E-06 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

2.30E-06 

O.OOE+OO 

7.76E-06 

2.21E-03 

NA 

O.OOE+OO 

2.81E-05 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

4.43E-06 

O.OOE+OO 

1.78E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

2.94E-07 

1.47E-10 

1.81E-08 

1.26E-08 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

8.21 E-09 

O.OOE+OO 

2.76E-08 

7.89E-06 

NA 

O.OOE+OO 

1.00E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

1.58E-08 

O.OOE+OO 

6.33E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.00E·06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Naphthalene 0.00 4900 1.ooE·06 0.30 0.050 78 70 91 O.ooE+oo 25550 O.ooE+oo 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+OO 

Tetrachloroethylene (PCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+oo 

Toluene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+oo 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.OOE+oo 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+oO 25550 O.ooE+oo 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mgll) (atm-m31 (mglkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+oO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 
isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61E-05 51 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m31 (mg/kg) 

mol) 

Methyl ethyl ketone (2-
butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1:70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)AO.5/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Bery"ium 

Cadmium 

Calcium 

Chromium '" 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

1 ,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 
isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.BOE-01 4.10E-03 1.6SE+02 

Ethyl benzene 7.S0E-02 7.BOE-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.2BE+02 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61E-OS 1.14E+OS 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\().5/(2 x 8 x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Methyl ethyl ketone (2-
butanone) 9.00E-02 9.80E-06 4.38E-05 4.50E+OO 2.25E-02 2.70E-05 1.15E+03 

Naphthalene 5.90E-02 7.50E-06 1.03E-05 1.19E+03 5.96E+OO 4.83E-04 2.38E+03 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-05 1.69E+05 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.35E+OO 1.80E-02 1.81E+02 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 1.98E+02 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.37E+02 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.48E+02 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.50E+02 1.25E+OO 6.73E-03 2.66E+02 
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Major Construction Worker Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (days) Air Conc (days) Air Conc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganlcs 

Aluminum 4580.00 0.00000004 78 91 1.57E-04 25550 5.59E-04 

Antimony 2.30 0.00000004 78 91 7.89E-08 25550 2.81E-07 

Arsenic 9.40 0.00000004 78 91 3.22E-07 25550 1.15E-06 

Barium 197.00 0.00000004 78 91 6.75E-06 25550 2.41 E-05 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium VI 12.80 0.00000004 78 91 4.39E-07 25550 1.56E-06 

Cobalt 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Copper 43.10 0.00000004 78 91 1.48E-06 25550 5.26E-06 

Iron 12300.00 0.00000004 78 91 4.22E-04 25550 1.50E-03 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Manganese 1560.00 0.00000004 78 91 5.35E-05 25550 1.90E-04 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Nickel 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Vanadium 24.60· 0.00000004 78 91 8.43E-07 25550 3.00E-06 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 0.76 0.00000004 78 91 2.60E-08 25550 9.27E-08 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 4.21E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 3. Calculation of subchronic average air concentratior 
Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kglm3) (day/yr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 6.78E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated 

Chemical SubRfD Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRfC AirConc 

(mgJkg-d) (mglkgld) AAF(a) HQ (mgJkgld) AF(b) HQ (mg/m3) (mg/m3) 

fnorganlcs 

Aluminum I.00E+OO 2.69E-02 1.00 0.027 77% 8.24E-OS 0.01 0.008 23% NA I.S7E-04 

Antimony 4.00E-04 1.35E-OS 1.00 0.034 93% 4. 14E-08 O.OS 0.002 6% 2.00E-04 7.89E-08 

Arsenic 3.00E-04 S.S2E-OS 1.00 0.184 91% S.08E-06 0.90 0.019 9% NA 3.22E-07 

Barium 7.00E-02 1.16E-03 1.00 0.017 87% 3.SSE-06 O.OS 0.001 S% S.OOE-03 6.7SE-06 

Beryllium S.OOE-03 O.OOE+OO 1.00 0.000 NDIVIDI O.OOE+OO 0.01 0.000 IIDIVIOI NA O.OOE+OO 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 NDIV/OI O.OOE+OO 1.00 0.000 NDIV/OI 2.00E-04 O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 IIDIVIOI O.OOE+OO O.OS 0.000 NDIVIOI NA O.OOE+OO 

Chromium VI 2.00E-02 7.S2E-OS 1.00 0.004 13% 2.30E-06 O.OS 0.002 8% 2.00E-OS 4.39E-07 

Cobalt 6.00E-02 O.OOE+OO 1.00 0.000 NDIVIOI O.OOE+OO O.SO 0.000 NDIV/OI 3.00E-OS O.OOE+OO 

Copper 3.70E-02 2.S3E-04 1.00 0.007 95% 7.76E-06 0.60 0.000 5% NA 1.48E-06 

Iron 3.00E-Ol 7.23E-02 1.00 0.241 2.21E-03 O.OS 0.148 NA 4.22E-04 

lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manganese 1.40E-Ol 9.17E-03 1.00 O.06S 94% 2.81E-OS O.OS 0.004 6% NA S.35E-OS 

Mercury (inorganic) 3.00E-03 O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.20 0.000 IIDIVIOI 3.00E-04 O.OOE+OO 

Nickel 2.00E-02 O.OOE+OO 1.00 0.000 NDIVIDI O.OOE+OO O.OS 0.000 NDIVIOI NA O.OOE+OO 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium 5.00E-03 O.OOE+OO 1.00 0.000 IIDIVIO! O.OOE+OO 0.90 0.000 IIDIVIOI NA O.OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium 8.00E-04 O_OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 IIDIVIOI NA O.OOE+OO 

Vanadium 7.00E-03 1.45E-04 1.00 0.021 n% 4.43E-06 0.10 0.006 23% NA 8.43E-07 

Zinc 3.00E-Ol O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.30 0.000 IIDIVIOI NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 4.46E-06 1.00 1.78E-06 0.80 NA 2.60E-08 

1,1 - Dichloroethane I.00E-Ol O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 IIDIVIOI 5.00E+00 O.OOE+OO 

1,2 - Dichloroethyfene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 IIDIV/OI 3.50E-Ol O.OOE+OO 

Ethyf benzene 1.00E-Ol O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.85 0.000 IIDIV/OI I.00E+OO O.OOE+OO 

Fluoranthene 4.00E-02 O.OOE+OO 0.80 0.000 IIDIVlO! O.OOE+OO 0.80 0.000 IIDIV/OI 1.40E+00 O.OOE+OO 

Methyf ethyf ketone (2-butanone) 6.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 IIDIVIOI 1.00E+00 O.OOE+OO 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 IIDIVIO! O.OOE+OO 0.80 0.000 IIDIVIOI 3.00E-02 O.OOE+OO 

2-Nitroaniline 5.70E-OS O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 1.00 0.000 NDIVIOI 2.00E-03 O.OOE+OO 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 IIDIV/OI O.OOE+OO 0.80 0.000 IIDIVIOI 1.10E+00 O.OOE+OO 

Tetrachloroethyfene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 IIDIV/OI NA O.OOE+OO 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 IIDIV/OI 1.00E+00 O.OOE+OO 

1 , 1 ,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 NDIV/OI 3.00E+00 O.OOE+OO 

Trichloroethyfene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xyfenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 IIDIVIOI 3.00E-Ol O.OOE+OO 

.. 
Subchronic tOXICity values were not availabla for AI, Cd, Co, dlbenzofuran, di(ethyfhexyf)phthalate, elhyfbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethyfene, and 1,1,1 trichloroethane. 

Chronic toxicity values, if available, were utilized as surrogate values: 

Major (' 'fuctlon Worker - Sub Area 81 - Refined Analysis Pa' 'of1 

Inhalation % Combined 

Total Pathway 

HQ HQ 

O.03S 

0.000 1% 0.036 

0.203 

0.001 7% 0.019 

0.000 

0.000 IIDIV/OI 0.000 

0.000 

0.022 78% 0.028 

0.000 IIDIVIOI 0.000 

0.007 

0.389 

0.070 

0.000 IIDIV/OI 0.000 

0.000 

0.000 

0.000 

0.027 

0.000 

0.000 IIDIV/OI 0.000 

0.000 NDIVIOI 0.000 

0.000 ·IIDIVlO! 0.000 

0.000 IIDIVIOI 0.000 

0.000 IIDIVIOI 0.000 

0.000 IIDIVIO! 0.000 

0.000 IIDIVIOI 0.000 

0.000 IIDIVIOI 0.000 

0.000 

0.000 #DIVIOI 0.000 

0.000 IIDIVIOI 0.000 

0.000 IIDIVIOI 0.000 

SCREENING HI = 0.814 
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Major Construction Worker Table S Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Cone Total Pathway 

(mg/kg-d)-1 (mg/kgld) AAF ECR (mg/kgld) AF(b) ECR (uglm3) (uglrn3) ECR Total 

Inorganlcs 

Aluminum NA 9.S9E-05 1.00 2.94E-07 0.01 NA S.S9E-04 

Antimony NA 4.S1E-08 1.00 1.47E-l0 0.05 NA 2.S1E-07 

Arsenic I.S0E+00 1.97E-07 1.00 2.9SE-07 89% I.SIE-08 0.90 3.01E-08 9% 4.ooE-03 1.ISE-06 4.S9E-09 1% 3.30E-07 

Barium NA 4.12E-06 1.00 1.26E-08 0.05 NA 2.41E-05 

Beryllium NA O.ooE+oo 1.00 O.ooE+oo 0.01 2.40E-03 O.ooE+oo O.ooE+oo #DIV/O! O.ooE+oo 

Cadmium NA O.ooE+oo 1.00 O.ooE+oo 1.00 I.S0E-03 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III NA O.ooE+oo 1.00 O.ooE+OO 0.05 NA O.ooE+oo 

Chromium VI NA 2.68E-07 1.00 S.21E-09 0.05 1.20E-02 1.56E-06 I.SSE-08 100% I.SSE-08 

Cobalt NA O.ooE+oo 1.00 O.ooE+oo 0.50 NA O.ooE+oo 

Copper NA 9.02E-07 1.00 2.76E-08 0.60 NA S.26E-06 

Iron NA 2.S7E-04 1.00 7.S9E-06 0.05 NA I.S0E-03 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+oo 0.00 NA O.ooE+oo 

Manganese NA 3.27E-OS 1.00 l.ooE-07 0.05 NA 1.90E-04 

Mercury (inorganic) NA O.ooE+oo 1.00 O.ooE+oo 0.20 NA O.ooE+oo 

Nickel NA O.ooE+oo 1.00 O.ooE+oo 0.05 4.S0E-04 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Vanadium NA S.ISE-07 1.00 I.SSE-OS 0.10 NA 3.ooE-06 

Zinc NA O.ooE+oo 1.00 O.ooE+oo 0.30 NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30E+00 1.59E-08 1.00 1.16E-07 67% 6.33E-09 O.SO 5. 77E-08 33% 1.70E-03 9. 27E-08 l.SSE-l0 O"k 1.74E-07 

1 ,1 - Dichloroethane S.70E-03 O.ooE+oo 1.00 O.ooE+oo #DIVIOI O.ooE+oo 0.90 O.ooE+oo #DIV/OI 1.60E-06 O.ooE+oo O.ooE+oo #DIV/OI O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Ethyl benzene NA O.ooE+oo 1.00 O.ooE+oo 0.S5 NA O.ooE+oo 

Fluoranthene NA O.ooE+oo O.SO O.ooE+oo O.SO NA O.ooE+oo 

Methyl ethyl ketone (2-butanone) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Naphthalene NA O.ooE+oo 1.00 O.ooE+oo O.SO NA O.ooE+oo 

2-Nitroaniline NA O.ooE+oo 1.00 O.ooE+oo 1.00 NA O.ooE+oo 

Pyrene NA O.ooE+oo O.SO O.ooE+oo O.SO NA O.ooE+oo 

Tetrachloroethylene (PCE) S.20E-02 O.ooE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+oo 0.90 O.ooE+oo #DIV/OI 5.S0E-07 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Toluene NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

1.1,1 - Trichloroethane NA O.ooE+oo 1.00 O.ooE+OO 0.90 NA O.ooE+oo 

Trichloroethylene (TCE) 1.10E-02 O.ooE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+OO 0.90 O.ooE+oo #DIV/OI 1.70E-06 O.ooE+oo O.ooE+oo #DIV/O! O.ooE+oo 

Xylenes (mixed) NA O.ooE+OO 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

ECR = Excess Cancer Risk 

TOTAL ECR = SE-07 

MaJor Construction Worker· Sub Area B1 • Refined Analysis Page 1 of 1 9112101 



Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

. Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

3960 

3 

7.8 

11.5 

9910 

747 

0.4 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Major (''lnstruction Worker - Sub Area B2 - Refined Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Pagp 1 of 2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

2.33E-02 

O.OOE+OO 

1.76E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.58E-05 

O.OOE+OO 

6.76E-05 

5.82E-02 

O.OOE+OO 

O.OOE+OO 

4.39E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.35E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

8.29E-05 

O.OOE+OO 

6.28E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.63E-07 

O.OOE+OO 

2.41E-07 

2.07E-04 

O.OOE+OO 

O.OOE+OO 

1.56E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

8.37E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 
Cs IR GF FI EF BW AT Noncarcin AT Garcin 

Chemical (mglkg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 480 1.00E·06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2·Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+oO 

Pyrene 480 1.00E·06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E·06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TGE) 480 1.00E·06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 480 1.00E·06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+oO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs 

(mg/kg) 

3960.00 

0.00 

3.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7.80 

0.00 

11.50 

9910.00 

0.00 

0.00 

747.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

0.00 4900 

0.00 4900 .. 
0.00 4900 

0.00 4900 

0.00 4900 

0.40 

0.00 

0.00 

0.00 

0.00 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.ooE-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.00E-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.ooE-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.ooE-06 

Major" .... nstruction Worker - Sub Area 82 - Refined Analysis 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 . 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Pap~ 1 of 2 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

7.13E-05 

O.OOE+oo 

1.62E-06 

O.OOE+oo 

O.OOE+oo 

O.OOE+oo 

NA 

O.OOE+oo 

1.40E-06 

O.ooE+OO 

2.07E-06 

1.78E-03 

NA 

O.ooE+OO 

1.34E-05 

O.OOE+OO 

O.ooE+oo 

NA 

O.ooE+OO 

NA 

O.ooE+oo 

O.ooE+oo 

O.ooE+oo 

9.36E-07 

O.ooE+oo 

O.ooE+oo 

O.OOE+oo 

O.OOE+oo 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

2.54E-07 

O.ooE+oo 

5.77E-09 

O.ooE+OO 

O.ooE+oo 

O.ooE+oo 

NA 

O.ooE+oo 

5.ooE-09 

O.ooE+oo 

7.37E-09 

6.35E-06 

NA 

O.ooE+OO 

4.79E-08 

O.ooE+oo 

O.ooE+oo 

NA 

O.OOE+oo 

NA 

O.ooE+oo 

O.ooE+oo 

O.ooE+oo 

3.33E-09 

O.ooE+oo 

O.ooE+OO 

O.ooE+oo 

O.ooE+oo 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mglkg) (cm2) (kglmg) ~mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl k~tone (2-butanone) 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.ooE+OO 25550 O.ooE+oo 

Naphthalene 0.00 4900 1.ooE·06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.ooE+oo 

Pyrene 0.00 4900 1.00E·06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.ooE+oo 

Tetrachloroethylene (PCE) 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.ooE+oo 

Toluene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+oo 25550 O.ooE+oo 

1,1,1 - Trichloroethane 0.00 4900 1.ooE·06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Trichloroethylene (TCE) 0.00 4900 1.00E·06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.ooE+oo 

Xylenes (mixed) 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+OO 

Major Construction Worker - Sub Area 82 - Refined Analysis Page 2 of 2 9/12101 



Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 11 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 
isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m31 (mg/kg) 

mol) 

Methyl ethyl ketone (2-

bulanone) 4.50E-tOO 2.70E-t05 2.70E-05 33132 

Naphthalene 1.19E-t03 7.15E-tOO 4.83E-04 43 

2-Nitroaniline O.OOE-tOO O.OOE+OO O.OOE-tOO 0 

Pyrene 6.80E-t04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E-t02 2.00E+02 1.80E-02 318 

Toluene 1.40E-t02 5.30E+02 6.60E-03 451 

1 ,1 ,1 - Trichloroethane 1.40E-t02 1.30E-t03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E-t01 1.10E-t03 1.00E-02 712 

Xylenes (mixed) 2.50E-t02 1.77E-t02 6.73E-03 248 
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VF (m3/kg) = (O/C) x [(3.14 x Oa x T)I\Q.5/(2 x B x Oa)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3Ikg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

1,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 
isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.6SE+02 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.14E+OS 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\().S/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Di Dw Da Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Methyl ethyl ketone (2-

butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.1SE+03 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E+03 S.96E+OO 4.83E-04 2.38E+03 

2-Nitroaniliile O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #DIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-OS 1.69E+OS 

Tetrachloroethylene (peE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 1.81E+02 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 1.98E+02 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.37E+02 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.48E+02 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.SOE+02 1.2SE+OO 6.73E-03 2.66E+02 
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Major Construction Worker Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (days) AirConc (days) Air Conc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Inorganlcs 

Aluminum 3960.00 0.00000004 78 91 1.36E-04 25550 4.84E-04 

Antimony 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Arsenic 3.00 0.00000004 78 91 1.03E-07 25550 3.66E-07 

Barium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium VI 7.80 0.00000004 78 91 2.67E-07 25550 9.52E-07 

Cobalt 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Copper 11.50 0.00000004 78 91 3.94E-07 25550 1.40E-06 

Iron 9910.00 0.00000004 78 91 3.40E-04 25550 1.21E-03 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Manganese 747.00 0.00000004 78 91 2.56E-05 25550 9.12E-05 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Nickel 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Vanadium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 0.40 0.00000004 78 91 1.37E-08 25550 4.88E-08 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 4.21 E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (days) Air Cone (days) Air Cone 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+oO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+oO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+oO 

Trichloroethylene (TCE) 0.00 6.78E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+oO 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated 

Chemical SubRID Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRIC Air Cone 

(mg/kg-d) (mg/kgld) AAF(a) HQ (mglkgld) AF(b) HQ (mglm3) (mg/m3) 

Inorganlcs 

Aluminum 1.ooE+00 2.33E-02 1.00 0.023 77% 7.13E-05 0.01 0.007 23% NA 1.36E-04 

Antimony 4.ooE-04 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIVlO! 2.ooE-04 O.ooE+oo 

Arsenic 3.ooE-04 1.7SE-05 1.00 0.059 91% 1.62E-06 0.90 O.OOS 9% NA 1.03E-07 

Barium 7.ooE-02 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.05 0.000 #DIV/OI 5.ooE-03 O.ooE+oo 

Beryllium 5.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.01 0.000 #DIVlO! NA O.ooE+oo 

Cadnium ·1.ooE-03 O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 1.00 0.000 #DIV/OI 2.ooE-04 O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium'" 1.ooE+00 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIV/OI NA O.ooE+oo 

Chromium VI 2.ooE-02 4.5BE-05 1.00 0.002 13% 1.40E-06 0.05 0.001 8% 2.ooE-05 2.S7E-07 

Cobalt S.ooE-02 O.ooE+oo 1.00 0.000 JlDIVIOI O.ooE+oo 0.50 0.000 #DIVIOI 3.ooE-05 O.ooE+oo 

Copper 3.70E-02 S.7SE-05 1.00 0.002 95% 2.07E-06 0.60 0.000 5% NA 3.94E-07 

Iron 3.ooE-01 5.B2E-02 1.00 0.194 1.7BE-03 0.05 0.119 NA 3.40E-04 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+oo 0.00 NA O.ooE+oo 

Manganese 1.40E-01 4.39E-03 1.00 0.031 94% 1.34E-05 0.05 0.002 6% NA 2.5SE-05 

Mercury (inorganic) 3.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.20 0.000 #DIV/OI 3.ooE-04 O.ooE+oo 

Nickel 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIV/OI NA O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium 5.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 JlDIV/OI NA O.ooE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium B.ooE-04 O.ooE+oo 1.00 0.000 #DIVlO! O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Vanadium 7.ooE-03 O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.10 0.000 #DIV/OI NA O.ooE+oo 

Zinc 3.ooE-01 O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.30 0.000 #DIVIOI NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents NA 2.35E-06 1.00 93SE-07 O.BO NA 1.37E-OB 

1,1 - Dichloroethane 1.ooE-01 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI 5.ooE+00 O.ooE+oo 

1,2 - Dichloroethytene (mixed isomers) 9.ooE-03 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.90 0.000 #DIVIOI 3.50E-01 O.ooE+oo 

Ethyt benzene 1.ooE-01 O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.B5 0.000 JlDIV/OI 1.ooE+00 O.ooE+oo 

Fluoranthene 4.ooE-02 O.ooE+oo O.BO 0.000 JlDIV/OI O.ooE+oo 0.80 0.000 #DIVIOI 1.40E+00 O.ooE+oo 

Methyt ethyt ketone (2-butanone) S.ooE-01 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+OO 0.90 0.000 JlDIVIOI 1.ooE+00 O.ooE+oo 

Naphthalene 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.80 0.000 #DIVIOI 3.ooE-02 O.ooE+oo 

2-Nitroaniline 5.70E-05 O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 1.00 0.000 #DIV/OI 2.ooE-03 O.ooE+oo 

Pyrene 3.ooE-02 O.ooE+oo O.BO 0.000 #DIV/OI O.ooE+oo 0.80 0.000 JlDIV/OI 1.10E+00 O.ooE+oo 

T etrachloroethytene (PCE) 1.ooE-02 O.ooE+oo 1.00 0.000 JlDIV/OI O.ooE+oo 0.90 0.000 #DIV/O! NA O.ooE+oo 

Totuene 2.ooE-01 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI 1.ooE+00 O.ooE+oo 

1,1,1 - Trichloroethane 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI 3.ooE+00 O.ooE+oo 

Trichloroethytene (TCE) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Xytenes (mixed) 2.ooE+00 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 IIDIVIOI 3.ooE-01 O.ooE+oo 

. . 
Subchromc tOXICity values were not available lor AI, Cd, Co, dlbenzoluran, dl(ethythexyt)phthalate, ethytbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethytene, and 1,1,1 trichloroethane . 

Chronic toxicity values, il available, were utilized as surrogate values. 
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Inhalation % Combined 

Total Pathway 

HQ HQ 

0.030 

0.000 #DIVIOI 0.000 

0.065 

0.000 #DIVIOI 0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 

0.013 7B% 0.017 

0.000 #DIV/OI 0.000 

0.002 

0.313 

0.033 

0.000 IIDIV/OI 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/O! 0.000 

0.000 IIDIVIOI 0.000 

0.000 #DIVIOI 0.000 

0.000 #DIVIOI 0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 IIDIV/OI 0.000 

0.000 IIDIV/OI 0.000 

SCREENING HI = 0.461 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mg/kg-d)-1 (mg/kgld) AAF ECR (mg/kgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA S.29E-OS 1.00 2.54E-07 0.01 NA 4.84E-04 

Antimony NA O.ooE+oo 1.00 O.ooE+oo O.OS NA O.ooE+oo 

Arsenic 1.S0E+00 6.2SE-OS 1.00 9.42E-OS 89% S.77E-09 0.90 9.62E-09 9% 4.ooE-03 3.SSE-07 1.47E-09 1% 1.05E-07 

Barium NA O.ooE+oo 1.00 O.ooE+oo O.OS NA O.ooE+oo 

Beryllium NA O.ooE+oo 1.00 O.ooE+oo 0.01 2.40E-03 O.ooE+oo O.ooE+oo #DIV/OI O.ooE+oo 

Cadmium NA O.ooE+oo 1.00 O.ooE+oo 1.00 1.S0E-03 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III NA O.ooE+oo 1.00 O.ooE+oo O.OS NA O.ooE+oo 

Chromium VI NA 1.63E-07 1.00 S.ooE-09 O.OS 1.20E-02 9.S2E-07 1.14E-OS 100",(, 1.14E-OS 

Cobalt NA O.ooE+oo 1.00 O.ooE+oo O.SO NA O.ooE+oo 

Copper NA 2.41E-07 1.00 7.37E-09 0.60 NA 1.40E-06 

Iron NA 2.07E-04 1.00 6.3SE-06 O.OS NA 1.21E-03 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+OO 0.00 NA O.ooE+oo 

Manganese NA 1.S6E-OS 1.00 4.79E-OS O.OS NA 9.12E-OS 

Mercury (inorganic) NA O.ooE+oo 1.00 O.ooE+oo 0.20 NA O.ooE+oo 

Nickel NA O.ooE+oo 1.00 O.ooE+oo O.OS 4.S0E-04 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Sodium NA ·O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Vanadium NA O.ooE+oo 1.00 O.ooE+oo 0.10 NA O.ooE+oo 

Zinc NA O.ooE+oo 1.00 O.ooE+oo 0.30 NA O.ooE+oo 

OrganiCS 

Benzo(a)pyrene Equivalents 7.3OE+00 S.37E-09 1.00 6.11E-OS 67% 3.33E-09 O.SO 3.04E-OS 33% 1.70E-03 4. SSE-OS S.3OE-11 0% 9. 16E-OS 

1 ,1 - Dichloroethane S.70E-03 O.ooE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+oo 0.90 O.ooE+oo #DIVIOI 1.60E-06 O.ooE+oo O.ooE+oo #DIV/OI O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Ethyl benzene NA O.ooE+oo 1.00 O.ooE+oo 0.8S NA O.ooE+oo 

Fluoranthene NA O.ooE+oo 0.80 O.ooE+oo 0.80 NA O.ooE+oo 

Methyl ethyl ketone (2-butanone) NA O.ooE+oo .1.00 O.ooE+OO 0.90 NA O.ooE+oo 

Naphthalene NA O.ooE+oo 1.00 O.ooE+oo O.SO NA O.ooE+oo 

2·Nitroaniline NA O.ooE+oo 1.00 O.ooE+oo 1.00 NA O.ooE+oo 

Pyrene NA O.ooE+oo O.SO O.ooE+oo O.SO NA O.ooE+oo 

Tetrachloroethylene (PCE) S.20E-02 O.ooE+oo 1.00 O.ooE+oo #DIV/O! O.ooE+oo 0.90 O.ooE+oo #DIV/OI S.SOE-07 O.ooE+oo O.ooE+oo #DIV/OI O.ooE+oo 

Toluene NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

1,1,1 - Trichloroethane NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Trichloroethylene (TCE) 1.10E-02 O.ooE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+oo 0.90 O.ooE+oo #DIVIOI 1.70E-06 O.ooE+oo O.ooE+oo #DIV/OI O.ooE+oo 

Xylenes (mixed) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+OO 

ECR = Excess Cancer Risk 

TOTALECR = 2E-07 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

. Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

5420 

6 

129 

4.3 

43.2 

937 

30100 

1960 

21.4 

1.59 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Major'" .... nstruction Worker - Sub Area 0 - Refined Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Pap'" 1 of 2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

3.19E-02 

O.OOE+OO 

3.53E-05 

7.58E-04 

O.OOE+OO 

2.53E-05 

O.OOE+OO 

O.OOE+OO 

2.54E-04 

O.OOE+OO 

5.51 E-03 

1.77E-01 

O.OOE+OO 

O.OOE+OO 

1.15E-02 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.26E-04 

O.OOE+OO 

9.35E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

1.13E-04 

O.OOE+OO 

1.26E-07 

2.70E-06 

O.OOE+OO 

9.00E-08 

O.OOE+OO 

O.OOE+OO 

9.04E-07 

O.OOE+OO 

1.96E-05 

6.30E-04 

O.OOE+OO 

O.OOE+OO 

4.10E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.48E-07 

O.OOE+OO 

3.33E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(BWxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soillngestior 
Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

Naphthalene 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

Trichloroethylene (TCE) 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

. Xylenes (mixed) 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

In organics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs 

(mg/kg) 

5420.00 

0.00 

6.00 

129.00 

0.00 

4.30 

0.00 

0.00 

43.20 

0.00 

937.00 

30100.00 

0.00 

0.00 

1960.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

21.40 

0.00 

1.59 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.ooE-06 

1.ooE-D6 
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AF 

(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.Q10 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

pp -<I of 2 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

9.76E-05 

O.ooE+OO 

3.24E-06 

2.32E-06 

O.OOE+OO 

7.74E-07 

NA 

O.ooE+oo 

7.78E-06 

O.OOE+oo 

1.69E-04 

5.42E-03 

NA 

O.ooE+OO 

3.53E-05 

O.ooE+oo 

O.OOE+OO 

NA 

O.OOE+oo 

NA 

O.ooE+OO 

3.85E-06 

O.OOE+oo 

3.72E-06 

O.ooE+oo 

O.ooE+oo 

O.ooE+oo 

O.ooE+oo 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

3.47E-07 

O.ooE+oo 

U5E-08 

8.27E-09 

O.ooE+oo 

2.76E-09 

NA 

O.ooE+oo 

2.77E-08 

O.ooE+oo 

6.01E-07 

1.93E-05 

NA 

O.ooE+OO 

1.26E-07 

O.ooE+oo 

O.ooE+oo 

NA 

O.ooE+oo 

NA 

O.ooE+OO 

1.37E-08 

O.ooE+oo 

1.33E-08 

O.ooE+oo 

O.ooE+OO 

O.ooE+oo 

O.ooE+oo 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mg/kg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

,Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE-tOO O.OOE-tOO O.OOE-tOO 0 

1 ,1 - Dichloroethane 5.30E-t01 5.10E-t03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 

isomer~) 3.60E-t01 3.50E-t03 4.10E-03 1091 

Ethyl benzene 2.00E-t02 1.70E-t02 7.90E-03 197 

Fluoranthene 4.91E-t04 2.06E-01 1.61 E-05 51 
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\. 

Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mglkg) 

mol) 

Methyl ethyl ketone (2-
butanone) 4.50E+oO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\(}.5/(2 x B x Da)) x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Di Dw Da Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #DIV/O! 

1 ,1 - Dichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 1.62E+02 
1,2 - Dichloroethylene (mixed 
isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.6SE+02 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61E-OS 1.14E+OS 
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VF (m3/kg) = (O/C) x [(3.14 x Oa x T)A().5/(2 x 8 x Oa)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Di Dw Da Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 
mol) (m3lkg) 

Methyl ethyl ketone (2-

butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E-tOO 2.2SE-02 2.70E-OS 1.1SE-t03 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E+03 S.96E-tOO 4.83E-04 2.38E-t03 

2-Nitroaniline O.OOE+OO O.OOE+oO O.OOE+OO O.OOE-tOO O.OOE+OO O.OOE+OO #DIVlO! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E-t04 3.40E-t02 1.10E-OS 1.69E-tOS 

Tetrachloroethylene (PC E) 7.20E-02 8.20E-06 1.78E-03 2.70E-t02 1.3SE-tOO 1.80E-02 1.81E-t02 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E-t02 7.00E-01 6.60E-03 1.98E-t02 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E-t02 7.00E-01 1.70E-02 1.37E+02 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E-t01 4.70E-01 1.00E-02 1.48E-t02 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E-t02 1.2SE-tOO 6.73E-03 2.66E+02 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (days) Air Cone (days) Air Cone 

(Noncar) (mg/m3) (Carcin). (ug/m3) 

Inorganics 

Aluminum 5420.00 0.00000004 78 91 1.86E-04 25550 6.62E-04 

Antimony 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Arsenic 6.00 0.00000004 78 91 2.06E-07 25550 7.33E-07 

Barium 129.00 0.00000004 78 91 4.42E-06 25550 1.58E-05 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 4.30 0.00000004 78 91 1.47E-07 25550 5.25E-07 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium VI 43.20 0.00000004 78 91 1.48E-06 25550 5.28E-06 

Cobalt 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Copper 937.00 0.00000004 78 91 3.21E-05 25550 1.14E-04 

Iron 30100.00 0.00000004 78 91 1.03E-03 25550 3.68E-03 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magne::;ium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Manganese 1960.00 0.00000004 78 91 6.72E-05 25550 2.39E-04 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Nickel 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Vanadium 21.40 0.00000004 78 91 7.34E-07 25550 2.61 E-06 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 1.59 0.00000004 78 91 5.45E-08 25550 1.94E-07 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 4.21E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (days) AirConc (days) Air Conc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 6.78E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalatioo Estimated 

Chemical SubRID Ingestioo Ingestioo Ingestion Total Contact Dose Contact Total SubRfC Air CooC 

(mg/kg-d) (mglkgld) AAF(a) HQ (mglkgld) AF(b) HQ (mg/m3) (mg/m3) 

fnorganlcs 

Aluminum l.ooE+oo 3.19E-02 1.00 0.032 77% 9.76E-OS 0.01 0.010 23% NA 1.86E-04 

Antimony 4.ooE-04 O.ooE+oo 1.00 0.000 #DtV/O! O.ooE+oo O.OS 0.000 #DIVIOI 2.ooE-04 O.ooE+oo 

Arsenic 3.ooE-04 3.S3E-OS 1.00 0.118 91% 3.24E-06 0.90 0.012 9% NA 2.06E-07 

Barium 7.ooE-02 7.S8E-04 1.00 0.011 87% 2.32E-06 O.OS 0.001 S% S.ooE-03 4.42E-06 

Beryllium S.ooE·03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.01 0.000 #DIV/OI NA O.ooE+oo 

Cadmium l.ooE-03 2.S3E-OS 1.00 O.02S 94% 7.74E-07 1.00 0.001 3% 2.ooE-04 1.47E-07 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III l.ooE+oo O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+OO O.OS 0.000 #DIV/OI NA O.ooE+oo 

Chromium VI 2.ooE-02 2. 54E-04 1.00 0.013 13% 7.78E-06 O.OS 0.008 8% 2ooE-OS 1.4BE-06 

Coba~ 6.ooE-02 O.ooE+OO 1.00 0.000 #DIV/OI O.ooE+oo O.SO 0.000 #DIVIOI 3.ooE-OS O.ooE+oo 

Copper 3.70E-02 S.SIE-03 1.00 0.149 9S% 1.69E-04 0.60 0.008 5% NA 3.21E-OS 

I roo 3.ooE-Ol 1.77E-Ol 1.00 0.S90 S.42E-03 O.OS 0.361 NA 1.03E-03 

lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+oo 0.00 NA O.ooE+oo 

Manganese 1.40E-Ol 1.ISE-02 1.00 0.OS2 94% 3.S3E-OS O.OS O.OOS 6% NA 6. 72E-OS 

Mercury (inorganic) 3.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.20 0.000 #DIV/OI 3.ooE-04 O.ooE+oo 

Nickel 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo O.OS 0.000 #DIV/OI NA O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium S.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI NA O.ooE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium 8.ooE-04 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Vanadium 7.ooE-03 1.26E-04 1.00 0.018 77% 3.8SE-06 0.10 0.006 23% NA 7.34E-07 

Zinc 3.ooE-Ol O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.30 0.000 #DIVIOI NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents NA 9.35E-06 1.00 3. 72E-06 0.80 NA S.4SE-OS 

1,1 - Dichloroethane l.ooE-Ol O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI S.ooE+oo O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) 9.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 'DIVIOI 3.S0E-Ol O.ooE+oo 

Ethyl benzene l.ooE-Ol O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.8S 0.000 'DIV/OI l.ooE+oo O.ooE+oo 

Fhjoranthene 4.ooE-02 O.ooE+oo 0.80 0.000 #DIV/OI O.ooE+oo 0.80 0.000 #DIV/OI 1.40E+00 O.ooE+oo 

Methyl ethyl ketooe (2-butanone) 6.ooE-Ol O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI l.ooE+oo O.ooE+oo 

Naphthalene 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.80 0.000 #DIV/OI 3.ooE-02 O.ooE+oo 

2-Nitroaniline S.70E-OS O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 1.00 0.000 #DIVIOI 2.ooE-03 O.ooE+oo 

Pyrene 3.ooE-02 O.ooE+oo 0.80 0.000 'DIV/OI O.ooE+oo 0.80 0.000 #DIV/OI 1.10E+00 O.ooE+oo 

Tetrachloroethylene (PCE) l.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Toluene 2.ooE-Ol O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 'DIVIOI l.ooE+oo O.ooE+oo 

1,1,1 - Trichloroethane 2.ooE-02 O.ooE+oo 1.00 0.000 'DIVIOI O.ooE+oo 0.90 0.000 #DIVIOI 3.ooE+00 O.ooE+oo 

Trichloroethylene (TCE) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Xylenes (mixed) 2.ooE+00 O.ooE+oo 1.00 0.000 #DIVlO! O.ooE+oo 0.90 0.000 #DIV/OI 3.ooE-Ol O.ooE+oo 

. . 
SubchronlC tOXICity values were not available for AI, Cd, Co, dlbenzofuran, dl(ethylhexyl)phthalate, ethyl benzene, styrene, pyrene, pentachlorophenol, tetrachloroethylene, and 1,1,1 tnchloroethane . 

Chronic tOxicity values, if available, were utilized as surrogate value~. 

Major ruction Worker· Sub Area 0 • Refined Analysis p . of 1 

Inhalation % Combined 

Total Pathway 

HQ HQ 

0.042 

0.000 #DIV/OI 0.000 

0.130 

0.001 7% 0.012 

0.000 

0.001 3% 0.027 

0.000 

0.074 78% O.09S 

0.000 /lDIV/OI 0.000 

0.IS6 

0.9S1 

0.OS7 

0.000 #DIV/OI 0.000 

0.000 

0.000 

0.000 

0.023 

0.000 

0.000 'DIV/OI 0.000 

0.000 'DIV/O! 0.000 

0.000 .DIV/OI 0.000 

0.000 .DIV/OI 0.000 

0.000 .DIV/OI 0.000 

0.000 'DIV/O! 0.000 

0.000 'DIV/O! 0.000 

0.000 'DIV/OI 0.000 

0.000 

0.000 'DIV/O! 0.000 

0.000 #DIV/OI 0.000 

0.000 .DIV/OI 0.000 

SCREENING HI = 1.523 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkg/d) AAF ECR (mglkg/d) AF(b) ECR (ug/m3) (ug/m3) ECR Total 

Inorganlcs 

Aluminum NA 1.13E-04 1.00 3.47E-07 0.01 NA 6.62E-04 

Antimony NA O.OOE+OO 1.00 O.OOE+OO o.os NA O.OOE+OO 

Arsenic 1.S0E+00 1.26E-07 1.00 1.BBE-07 89% 1.1SE-08 0.90 1.92E-08 9% 4.00E-03 7. 33E-07 2.93E-09 1% 2.11E-07 

Barium NA 2.70E-06 1.00 B.27E-09 o.os NA 1.SBE-OS 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Cadmium NA 9.00E-08 1.00 2.76E-09 1.00 1. BOE-03 S.2SE-07 9.4SE-l0 l00"k 9.4SE-l0 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium'" NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Chromium VI NA 9.04E-07 1.00 2.77E-08 O.OS 1.20E-02 S.2BE-06 6.33E-08 l00"k 6.33E-08 

Cobalt NA O.OOE+OO 1.00 O.OOE+OO O.SO NA O.OOE+OO 

Copper NA 1.96E-OS 1.00 6.01E-07 0.60 NA 1.14E-04 

Iron NA 6.3OE-04 1.00 1.93E-OS O.OS NA 3.68E-03 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manganese NA 4.10E-OS 1.00 1.26E-07 0.05 NA 2.39E-04 

Mercury (inorganic) NA O.OOE+OO 1.00 O.OOE+OO 0.20 NA O.OOE+OO 

Nickel NA O.OOE+OO 1.00 O.OOE+OO O.OS 4.BOE-04 O.OOE+OO O.OOE+OO HDIV/OI O.OOE+OO 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Sodium NA .O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA 4.4BE-07 1.00 1.37E-08 0.10 NA 2.61E-06 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.3OE+00 3. 33E-08 1.00 2.43E-07 67% 1. 33E-08 O.BO 1.21E-07 33% 1.70E-03 1.94E-07 3.3OE-l0 0% 3.64E-07 

1,1 - Dichloroethane S.70E-03 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/O! 1.60E-06 O.OOE+OO O.OOE+OO #DIVlO! O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO O.BS NA O.OOE+OO 

Fluoranthene NA O.OOE+OO O.BO O.OOE+OO O.BO NA O.OOE+OO 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Naphthalene NA O.OOE+OO 1.00 O.OOE+OO O.BO NA O.OOE+OO 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+OO 1.00 NA O.OOE+OO 

Pyrene NA O.OOE+OO O.BO O.OOE+OO 
.. 

O.BO NA O.OOE+OO 

Tetrachloroethylene (PCE) S.20E-Q2 O.OOE+OO 1.00 O.OOE+OO #DIV/O! O.OOE+OO 0.90 O.OOE+OO #DIVlO! S.BOE-07 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethylene (TCE) 1.10E-Q2 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/OI 1.70E-06 O.OOE+OO O.OOE+OO HDIV/OI O.OOE+OO 

Xylenes (mixed) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

ECR = Excess Cancer R.sk 

TOTAL ECR = 6E-07 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

. Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

4620 

3.5 

28.3 

176 

14500 

387 

23.4 

4.15 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Maio' 'nstruction Worker - Sub Area E - Refined Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Pal'" 1 of 2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

2.72E-02 

O.OOE+OO 

2.06E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.66E-04 

O.OOE+OO 

1.03E-03 

8.52E-02 

O.OOE+OO 

O.OOE+OO 

2.27E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.38E-04 

O.OOE+OO 

2.44E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

.25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

9.67E-05 

O.OOE+OO 

7.33E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.92E-07 

O.OOE+OO 

3.68E-06 

3.04E-04 

O.OOE+OO 

O.OOE+OO 

8.10E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.90E-07 

O.OOE+OO 

8.69E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(BWxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 
Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kglmg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

. Xylenes (mixed) 480 1.00E-06 .1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs 

(mg/kg) 

4B20.00 

0.00 

3.50 

0.00 

0.00 

0.00 

0.00 

0.00 

28.30 

0.00 

17B.00 

14500.00 

0.00 

0.00 

387.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23.40 

0.00 

4.15 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.ooE-OB 

1.00E-06 

1.00E-QB 

1.ooE-QB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.ooE-OB 

1.00E-QB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-06 

1.00E-QB 

1.00E-QB 

1.ooE-06 

1.ooE-OB 

1.00E-OB 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Par • of 2 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

8.32E-05 

O.OOE+OO 

1.89E-OB 

O.OOE+oo 

O.OOE+OO 

O.OOE+oo 

NA 

O.OOE+OO 

5.09E-OB 

O.OOE+OO 

3.17E-05 

2.B1E-03 

NA 

O.OOE+oo 

B.97E-OB 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+oo 

4.21E-OB 

O.ooE+oo 

9.71E-06 

O.ooE+oo 

O.ooE+oo 

O.OOE+OO 

O.ooE+oo 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

2.96E-07 

O.ooE+OO 

B.73E-09 

O.OOE+OO 

O.ooE+oo 

O.OOE+OO 

NA 

O.ooE+OO 

1.81 E-08 

O.OOE+OO 

1.13E-07 

9.30E-06 

NA 

O.ooE+OO 

2.4BE-08 

O.ooE+OO 

O.ooE+oo 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

1.50E-08 

O.OOE+OO 

3.4BE-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.ooE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.ooE-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Naphthalene 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.ooE+oo 

Pyrene 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Tetrachloroethylene (PCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Toluene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.ooE+oo 

1,1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+oO 25550 O.OOE+oo 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.050 78 70, 91 O.OOE+OO 25550 O.ooE+OO 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csa! 

Chemical (I/kg) (mgll) (atm-m3/ (mg/kg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 
isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61E-05 51 
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, , 

Csat (mg/kg) = (S/B) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (lIkg) (mg/l) (atm-m3! (mglkg) 

mol) 

Methyl ethyl ketone (2-
butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+oO O.OOE+OO O.OOE+OO 0 

Pyrena 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 
Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kg/m3) (day/yr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Inorganlcs 

Aluminum 4620.00 0.00000004 78 91 1.58E-04 25550 5.64E-04 

Antimony 0.00 0.QOOOOO04 78 91 O.OOE+oO 25550 O.OOE+OO 

Arsenic 3.50 0.00000004 78 91 1.20E-07 25550 4.27E-07 

Barium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Chromium VI 28.30 0.00000004 78 91 9.70E-07 25550 3.46E-06 

Cobalt 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Copper 176.00 0.00000004 78 91 6.03E-06 25550 2.15E-05 

Iron 14500.00 0.00000004 78 91 4.97E-04 25550 1.77E-03 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Manganese 387.00 0.00000004 78 91 1.33E-05 25550 4.73E-05 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Nickel 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Vanadium 23.40 0.00000004 78 91 8.02E-07 25550 2.86E-06 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 4.15 0.00000004 78 91 1.42E-07 25550 5.07E-07 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Naphthalene 0.00 4.21E-04 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Majo' 'nstruction Worker - Sub Area E - Refined Analysis Par- "'Iof2 9/12101 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 
Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (days) Air Cone (days) Air Cone 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 6.78E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\().S/(2 x B x Da)] x 10-4 m2lcm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIVlO! 

1 ,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 1.62E+02 
1,2 - Oichloroethytene (mixed 
isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.6SE+02 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.14E+OS 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)AQ.S/(2 x B x Da)] x 10-4 m2fcm2 

Calculation of the Volatilization Factor (VF) 
Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 
mol) (m3/kg) 

Methyl ethyl ketone (2-

butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E-tOO 2.2SE-02 2.70E-OS 1.1SE-t03 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E-t03 S.96E-tOO 4.83E-04 2.38E-t03 

2-Nitroaniline O.OOE-tOO O.OOE-tOO O.OOE-tOO O.OOE-tOO O.OOE-tOO O.OOE-tOO #OIVlO! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E-t02 1.10E-OS 1.69E-tOS 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E-t02 1.3SE-tOO 1.80E-02 1.81E-t02 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E-t02 7.00E-01 6.60E-03 1.98E-t02 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11E-03 1.40E-t02 7.00E-01 1.70E-02 1.37E-t02 

Trichloroethylene (TCE) 7.90E-02 . 9.10E-06 2.66E-03 9.40E-t01 4.70E-01 1.00E-02 1.48E-t02 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E-t02 1.2SE-tOO 6.73E-03 2.66E-t02 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated 

Chemical SubRID Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRIC Air Conc 

(mg/kg-d) (mg/kgld) AAF(a) HO (mg/kgld) AF(b) HO (mglm3) (mg/m3) 

Inorganlcs 

Aluminum 1.00E+00 2.72E-02 1.00 0.027 n% 8.32E-OS 0.01 0.008 23% NA 1.S8E-04 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.05 0.000 #DIVIOI 2.00E-04 O.OOE+OO 

Arsenic 3.00E-04 2.06E-OS 1.00 0.069 91% 1.89E-06 0.90 0.007 9% NA 1.20E-07 

Barium 7.00E-02 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.05 0.000 #DIVIOI S.OOE-03 O.OOE+OO 

Beryllium S.OOE-03 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.01 0.000 #DIV/OI NA O.OOE+OO 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 1.00 0.000 #DIV/OI 2.00E-04 O.OOE+OO 

Calcium NA O.OOE+OO NA NA . NA NA O.OOE+OO 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.05 0.000 #DIV/OI NA O.OOE+OO 

Chromium VI 2.00E-02 1.66E-04 1.00 0.008 13% S.09E-06 0.05 0.005 8% 2.00E-OS 9.70E-07 

Cobalt 6.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.50 0.000 #DIV/OI 3.00E-OS O.OOE+OO 

Copper 3.70E-02 1.03E-03 1.00 0.028 95% 3. 17E-OS 0.60 0.001 5% NA 6.03E-06 

Iron 3.00E-Ol 8.S2E-02 1.00 0.284 2.61E-03 0.05 0.174 NA 4.97E-04 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manganese 1.40E-Ol 2.27E-03 1.00 0.016 94% 6.97E-06 0.05 0.001 6% NA 1. 33E-OS 

Mercury (inorganic) 3.00E-03 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.20 0.000 #DIV/OI 3.00E-04 O.OOE+OO 

Nickel 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.05 0.000 #DIV/OI NA O.OOE+OO 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium S.OOE-03 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.90 0.000 #DIV/OI NA O.OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium 8.00E-04 O.OOE+OO 1.00 0.000 #DIVlO! O.OOE+OO 0.90 0.000 #DIVlO! NA O.OOE+OO 

Vanadium 7.00E-03 1.38E-04 1.00 0.020 77% 4.21E-06 0.10 0.006 23% NA 8.02E-07 

Zinc 3.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.30 0.000 #DIV/OI NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 2.44E-OS 1.00 9.71E-06 0.80 NA 1.42E-07 

1,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIV/OI 5.00E+00 O.OOE+OO 

1,2 - Dichloroethytene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 #DIVlO! O.OOE+OO 0.90 0.000 #DIVIOI 3.50E-Ol O.OOE+OO 

Ethyt benzene 1.00E-Ol O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.85 0.000 #DIV/OI 1.00E+00 O.OOE+OO 

Fluoranthene 4.00E-02 O.OOE+OO 0.80 0.000 #DIVIOI O.OOE+OO 0.80 0.000 #DIVIOI 1.4DE+00 O.OOE+OO 

Methyt ethyt ketone (2-butanone) 6.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIVIOI 1.00E+00 O.OOE+OO 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.80 0.000 #DIV/OI 3.00E-02 O.OOE+OO 

2-Nitroaniline 5.70E-05 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 1.00 0.000 #DIV/OI 2.00E-03 O.OOE+OO 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 #DIVIOI O.OOE+OO 0.80 0.000 #DIV/OI 1.10E+00 O.OOE+OO 

Tetrachloroethytene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #QIV/OI NA O.OOE+OO 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 #DIVIOI 1.00E+OO O.OOE+OO 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 #DIV/OI 3.00E+00 O.OOE+OO 

Trichloroethytene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xytenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 lIDIV/OI 3.00E-Ol O.OOE+OO 

.. 
Subchronlc tOXICity values were not available for AI, Cd, Co, dlbenzofuran, dl(ethythexyt)phthalate, ethytbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethytene, and 1,1,1 tnchloroethane. 

Chronic toxicity values, ~ available, were utilized as surrogate values . 

Major' • uctlon Worker - Sub Area E - Refined Analysis Pr of 1 

Inhalation % Combined 

Total Pathway 

HO HO 

0.035 

0.000 #DIVlO! 0.000 

0.076 

0.000 #DIVIOI 0.000 

0.000 

0.000 #DIV/O! 0.000 

0.000 

0.049 78% 0.062 

0.000 'DIVIOI 0.000 

0.029 

0.458 

0.017 

0.000 #DIV/OI 0.000 

0.000 

0.000 

0.000 

0.026 

0.000 

0.000 #DIV/OI 0.000 

0.000 'DIV/OI 0.000 

0.000 #DIV/O' 0.000 

0.000 #DIV/O! 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIVIOI 0.000 

0.000 'DIVIOI 0.000 

0.000 #DIVIOI 0.000 

0.000 

0.000 #DIVIOI 0.000 

0.000 'DIV/O! 0.000 

0.000 #DIV/01 0.000 

SCREENING HI = 0.703 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation . Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Conc Total Pathway 

(mglkg-d)-l (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 9.67E-OS 1.00 2. 96E-07 0.01 NA S.64E-04 

Antimony NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Arsenic 1.S0E+00 7.33E-OS 1.00 1.10E-07 89% 6. 73E-09 0.90 1.12E-OS 9% 4.00E-03 4.27E·07 1.71E-09 1% 1.23E-07 

Barium NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Cadmium NA O.OOE+OO 1.00 O.OOE+OO 1.00 1.BOE-03 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Chromium VI NA S.92E-07 1.00 1.B1E-OB O.OS 1.20E-02 3.46E-OS 4.1SE-OS 100% 4.1SE-08 

Cobalt NA O.OOE+OO 1.00 O.OOE+OO O.SO NA O.OOE+OO 

Copper NA 3.68E-OS 1.00 1.13E-07 0.60 NA 2.1SE·OS 

Iron NA 3.04E-04 1.00 9.3OE-OS O.OS NA 1.77E-03 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manganese NA B.l0E-OS 1.00 2.4BE-OS O.OS NA 4.73E-OS 

Mercury (inorganic) NA O.OOE+OO 1.00 O.OOE+OO 0.20 NA O.OOE+OO 

Nickel NA O.OOE+OO 1.00 O.OOE+OO O.OS 4.BOE-04 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA 4.90E-07 1.00 I.S0E-OS 0.10 NA 2.B6E-OS 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.3OE+00 B.69E-OS 1.00 6.34E-07 67% 3.46E-OS O.BO 3. 16E-07 33% 1.70E-03 S.07E-07 B.62E-l0 0% 9.S1E-07 

1,1 - Dichloroethane S.70E-03 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/OI 1.60E-OS O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO O.BS NA O.OOE+OO 

Fluoranthene NA O.OOE+OO O.BO O.OOE+OO O.BO NA O.OOE+OO 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO .1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Naphthalene NA O.OOE+OO 1.00 O.OOE+OO O.BO NA O.OOE+OO 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+OO 1.00 NA O.OOE+OO 

Pyrene NA O.OOE+OO O.BO O.OOE+OO O.BO NA O.OOE+OO 

Tetrachloroethylene (PCE) S.20E-02 O.OOE+OO 1.00 O.OOE+OO #DIVIOI O.OOE+OO 0.90 O.OOE+OO #DIV/OI S.BOE-07 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethylene (TCE) 1.10E-02 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/OI 1.70E-OS O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Xylenes (mixed) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

ECR = Excess Cancer Risk 

TOTALECR = 1E-06 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(BWxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soillngestior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

'Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

5920 

4.8 

173 

18.2 

26.2 

16200 

1610 

0.491 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00l~-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Maio' nstruction Worker - Sub Area F - Refined Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Par . of 2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

3.48E-02 

O.OOE+DO 

2.82E-05 

1.02E-03 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

1.07E-04 

O.OOE+DO 

1.54E-04 

9.52E-02 

O.OOE+DO 

O.OOE+DO 

9.46E-03 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

2.89E-06 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

1.24E-04 

O.OOE+DO 

1.00E-07 

3.62E-06 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

3.81E-07 

O.OOE+DO 

5.48E-07 

3.39E-04 

O.OOE+DO 

O.OOE+DO 

3.37E-05 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

1.03E-08 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2·butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Cs 

(mg/kg) 

Aluminum 5920.00 

Antimony 0.00 

Arsenic 4.80 

Barium 173.00 

Beryllium 0.00 

Cadmium 0.00 

Calcium 0.00 

Chromium III 0.00 

Chromium VI 18.20 

Cobalt 0.00 

Copper 26.20 

Iron 16200.00 

Lead 0.00 

Magnesium 0.00 

Manganese 1610.00 

Mercury (inorganic) 0.00 

Nickel 0.00 

Potassium 0.00 

Selenium 0.00 

Sodium 0.00 

Thallium 0.00 

Vanadium 0.00 

Zinc 0.00 

Organics 

Benzo(a)pyrene Equivalents 0.49 

1,1 - Dichloroethane 0.00 

1,2 - Dichloroethylene (mixed isomers) 0.00 

Ethyl benzene 0.00 

~~~~e om 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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AF 
(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Par . of 2 

EF 
(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

1.07E-04 

O.OOE+OO 

2.59E-06 

3.11 E-06 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

3.28E-06 

O.OOE+OO 

4.72E-06 

2.92E-03 

NA 

O.OOE+OO 

2.90E-05 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.15E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

3.80E-07 

O.OOE+OO 

9.23E-09 

1.11 E-08 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

1.17E-08 

O.OOE+OO 

1.68E-08 

1.D4E-05 

NA 

O.OOE+OO 

1.03E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.09E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.ooE-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Naphthalene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+oo 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.OOE+oo 

Pyrene 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.ooE+oo 25550 O.OOE+oo 

Tetrachloroethylene (PCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.ooE+oo 

Toluene 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

1,1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.ooE+oo 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.ooE+OO 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.ooE+oo 25550 O.OOE+oo 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation limit 
Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m31 (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

8enzo(a)pyrene Equivalents O.OOE+oO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.S0E-03 2083 
1,2 - Dichloroethylene (mixed 
isomerll) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.0SE-01 1.S1E-05 51 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m31 (mglkg) 

mol) 

Methyl ethyl ketone (2-
butanone) 4.50E+oO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+oO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 

Major Construction Worker - Sub Are"F - Screening Analysis 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\Q.S/(2 x B x Da)] x 10-4 m2lcm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

1,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 
isomers) 7.40E-02 1.10E·05 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.6SE+02 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E·03 2.00E+02 1.00E+OO 7.90E·03 2.28E+02 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.14E+OS 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\().5/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Methyl ethyl ketone (2-

butanone) 9.00E-02 9.BDE-06 4.3BE-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.1SE+03 

Naphthalene S.90E·02 7.S0E·06 1.03E·DS 1.19E+03 S.96E+OO 4.B3E-04 2.3BE+03 

2·Nitroaniline O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.BOE+04 3.40E+02 1.10E-OS 1.69E+OS 

Tetrachloroethylene (PCE) 7.20E·02 B.20E-06 1.7BE-03 2.70E+02 1.3SE+OO 1.BOE-02 1.B1E+02 

Toluene B.70E-02 B.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 1.9BE+02 

1,1,1 - Trichloroethane 7.BOE-D2 B.BOE-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.37E+02 

Trichloroethylene (TCE) 7.90E·02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.4BE+02 

Xylenes (mixed) 7.BOE-02 B.73E-06 B.1BE-04 2.S0E+02 1.2SE+OO 6.73E-03 2.66E+02 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) (days) Air Conc (days) Air Conc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganlcs 

Aluminum 5920.00 0.00000004 78 91 2.03E-04 25550 7.23E-04 

Antimony 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Arsenic 4.80 0.00000004 78 91 1.65E-07 25550 5.86E-07 

Barium 173.00 0.00000004 78 91 5.93E-06 25550 2.11 E-05 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Chromium VI 18.20 0.00000004 78 91 6.24E-07 25550 2.22E-06 

Cobalt 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Copper 26.20 0.00000004 78 91 8.98E-07 25550 3.20E-06 

Iron 16200.00 0.00000004 78 91 5.55E-04 25550 1.98E-03 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Manganese 1610.00 0.00000004 78 91 5.52E-05 25550 1.97E-04 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Nickel 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO ·25550 O.OOE+OO. 

Thallium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Vanadium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Zinc 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 0.49 0.00000004 78 91 1.68E-08 25550 6.00E-08 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 4.21E-04 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 
Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (daylyr) (days) Air Cone (days) Air Cone 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 6.78E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated 

Chemical SubRfD Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRfC Air Cone 

(mglkg-d) (mglkgld) AAF(a) HQ (mglkgld) AF(b) HQ (mg/m3) (mg/m3) 

Inorganlcs 

Aluminum l_ooE+oo 3.48E-02 1.00 0.035 n% 1.07E-04 0.01 0.011 23% NA 2.03E-04 

Antimony 4.ooE-04 O.ooE+oo 1.00 0.000 NDIVIOI O.ooE+oo 0.05 0.000 NDIV/O! 2.ooE-04 O.ooE+oo 

Arsenic 3.ooE-04 2.82E-05 1.00 0.094 91% 2.59E-06 0.90 0.010 9% NA 1.65E-07 

Barium 7.ooE-02 1.02E-03 1.00 0.015 87% 3.11E-06 0.05 0.001 5% 5.ooE-03 5.93E-06 

Beryllium 5.ooE-03 O.ooE+oo 1.00 0.000 NDIV/OI O.ooE+oo 0.01 0.000 NDIV/OI NA O.ooE+oo 

Cadmium l.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 1.00 0.000 NDIV/OI 2.ooE-04 O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III l.ooE+oo O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.05 0.000 NDIV/OI NA O.ooE+oo 

Chromium VI 2.ooE-02 1.07E-04 1.00 0.005 13% 3.28E-06 0.05 0.003 8% 2.ooE-05 6.24E-07 

Cobalt 6.ooE-02 O.ooE+oo 1.00 0.000 NDIVIOI O.ooE+oo 0.50 0.000 #DlV/OI 3.ooE-05 O.ooE+oo 

Copper 3.70E-02 1.54E-04 1.00 0.004 95% 4.72E-06 0.60 0.000 5% NA 8.98E-07 

Iron 3.ooE-01 9.52E-02 1.00 0.317 2.92E-03 0.05 0.194 NA 5.55E-04 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+oo 0.00 NA O.ooE+oo 

Manganese 1.40E-Ol 9.46E-03 1.00 0.068 94% 2.90E-05 0.05 0.004 6% NA 5.52E-05 

Mercury (inorganic) 3.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.20 0.000 NDIV/OI 3_ooE-04 O.ooE+oo 

Nickel 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIV/OI NA O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium 5.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium 8.ooE-04 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Vanadium 7.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.10 0.000 #DIV/OI NA O.ooE+oo 

Zinc 3.ooE-01 O.ooE+oo 1.00 0.000 NDIV/O! O.ooE+oo 0.30 0.000 #DIVIOI NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents NA 2.89E-06 1.00 1.15E-06 0.80 NA 1.68E-OS 

1 ,1 - Dichloroethane l.ooE-OI O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.90 0.000 #DIV/OI 5.ooE+00 O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) 9.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI 3.50E-Ol O.ooE+oo 

Ethyl benzene l.ooE-OI O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.85 0.000 NDIVIOI l.ooE+oo O.ooE+oo 

Fluoranthene 4.ooE-02 O.ooE+oo 0.80 0.000 #DIV/O! O.ooE+oo 0.80 0.000 NDIVIOI 1.4DE+oo O.ooE+oo 

Methyl ethyl ketone (2-butanone) 6.ooE-01 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.90 0.000 NDIV/OI l.ooE+oo O.ooE+oo 

Naphthalene 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.80 0.000 #DIV/OI 3.ooE-02 O.ooE+oo 

2-Nitroaniline 5.70E-05 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 1.00 0.000 #DIV/OI 2.ooE-03 O.ooE+oo 

Pyrene 3.ooE-02 O.ooE+oo 0.80 0.000 #DIV/OI O.ooE+oo 0.80 0.000 #DIV/OI 1.10E+00 O.ooE+oo 

Tetrachloroethylene (PCE) l.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI NA O.ooE+oo 

Toluene 2.ooE-01 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 NDIV/OI l.ooE+oo O.ooE+oo 

1,1,1 - Trichloroethane 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI 3.ooE+00 O.ooE+oo 

Trichloroethylene (TCE) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Xylenes (mixed) 2.ooE+OO O.ooE+oo 1.00 0.000 NDIVlO! O.ooE+oo 0.90 0.000 #DIV/OI 3.ooE-01 O.ooE+oo 

. . 
Subchronlc tOXICity values were not available for At, Cd, Co, dlbenzo!uran, dl(ethylhexyl)phthalate, ethyl benzene, styrene, pyrene, pentachlorophenol, tetrachloroethylene, and 1,1,1 tnchloroethane . 

Chronic toxicity values, if available, were utilized as surrogate values. 

Major r 'ruction Worker· Sub Area F • Refined Analysis p,. - of 1 

Inhalation % Combined 

Total Pathway 

HQ HQ 

0.045 

0.000 NDIV/O! 0.000 

0.104 

0.001 7% 0_017 

0.000 

0.000 #DIV/OI 0.000 

0.000 

0.031 78% 0.040 

0.000 #DIV/OI 0.000 

0.004 

0.512 

0.072 

0.000 IIDIV/OI 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 NDIV/OI 0.000 

0.000 NDIV/OI 0.000 

0.000 NDIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 IIDIV/OI 0.000 

SCREENING HI = 0_793 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-1 (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 1.24E-04 1.00 3.80E-07 0.01 NA 7.23E-04 

Antimony NA O.ooE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Arsenic I.S0E+00 l.ooE-07 1.00 I.S1E-07 89% 9.23E-09 0.90 1.54E-08 9% 4.ooE-03 S.86E-07 2.34E-09 1% 1.68E-07 

Barium NA 3.62E-06 1.00 lIIE-08 0.05 NA 2.11E-OS 

Beryllium NA O.ooE+oo 1.00 O.ooE+oo 0.01 2.40E-03 O.ooE+oo O.ooE+oo #DIV/OI O.ooE+oo 

Cadmium NA O.ooE+oo 1.00 O.ooE+oo 1.00 1.80E-03 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III NA O.ooE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Chromium VI NA 3.81E-07 1.00 1.17E-08 0.05 1.20E-02 2.22E-06 2.67E-08 100% 2.67E-08 

Cobalt NA O.ooE+oo 1.00 O.ooE+oo 0.50 NA O.ooE+oo 

Copper NA S.4BE-07 1.00 1.68E-08 0.60 NA 3.20E-06 

Iron NA 3. 39E-04 1.00 1.04E-OS 0.05 NA 1.98E-03 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+oo 0.00 NA O.ooE+oo 

Manganese NA 3.37E-OS 1.00 1.03E-07 0.05 NA 1.97E-04 

Mercury (inorganic) NA O.ooE+oo 1.00 O.ooE+OO 0.20 NA O.ooE+oo 

Nickel NA O.ooE+oo 1.00 O.ooE+OO 0.05 4.80E-04 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium NA O.ooE+oo 1.00 O.ooE+OO 0.90 NA O.ooE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Vanadium NA O.ooE+oo 1.00 O.ooE+oo 0.10 NA O.ooE+oo 

Zinc NA O.ooE+oo 1.00 O.ooE+oo 0.30 NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30E+00 1.03E-08 1.00 7.S0E-08 67% 4.09E-09 0.80 3. 73E-08 33% 1.70E-03 6.ooE-08 1.02E-l0 0'% 1.12E-07 

1,1 - Dichloroethane S.70E-03 O.ooE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+oo 0.90 O.ooE+oo #DIV/OI 1.60E-06 O.ooE+oo O.ooE+oo #DIV/O! O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Ethyl benzene NA O.ooE+oo 1.00 O.ooE+oo 0.85 NA O.ooE+oo 

Fluoranthene NA O.ooE+oo 0.80 O.ooE+oo 0.80 NA O.ooE+oo 

Methyl ethyl ketone (2-butanone) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Naphthalene NA O.ooE+oo ·1.00 O.ooE+oo 0.80 NA O.ooE+oo 

2-Nitroaniline NA O.ooE+oo 1.00 O.ooE+oo 1.00 NA O.ooE+oo 

Pyrene NA O.ooE+oo 0.80 O.ooE+oo 0.80 NA O.ooE+oo 

Tetrachloroethylene (PCE) 5.20E-02 O.ooE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+oo 0.90 O.ooE+oo #DIV/OI 5.80E-07 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Toluene NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

1 ,1 ,1 - Trichloroethane NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Trichloroethylene (TCE) 1.10E-02 O.ooE+oo 1.00 O.ooE+oo #DIVIOI O.ooE+oo 0.90 O.ooE+oo #DIV/OI 1.70E-06 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Xylenes (mixed) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

ECR = Excess Cancer Risk 

TOTALECR = 3E-07 

Major Construction Worker - Sub Area F - Refined Analysis Page 1 of 1 9/12101 



Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(BWxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 
Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kglmg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Inorganics 

Aluminum 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Antimony 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Arsenic 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Barium 261 480 1.00E-06 1.00 78 70 91 1.53E-03 25550 5.46E-06 

Beryllium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Calcium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Chromium Iii 480 1.00l!:-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

. Chromium VI 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Cobalt 480 1.00E·P6 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Copper 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Iron 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Lead 480 1.00E·06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Manganese 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Mercury (inorganic) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Nickel 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Potassium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Thallium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Vanadium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Zinc 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 0.236 480 1.00E-06 1.00 78 70 91 1.39E-06 25550 4.94E-09 

1 ,1 - Dichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethyiene (mixed isomers) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Majo' llstruction Worker· Sub Area "Other" • Refined Analysis Par . of2 Q/12101 



Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(BWxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 
Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kglmg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

. Xylenes (mixed) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Major Construction Worker - Sub Area "Other" - Refined Analysis Page 2 of 2 9/12101 



Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Cs 

(mg/kg) 

Aluminum 0.00 

Antimony 0.00 

Arsenic 0.00 

Barium 261.00 

Beryllium 0.00 

Cadmium 0.00 

Calcium 0.00 

Chromium III 0.00 

Chromium VI 0.00 

Cobalt 0.00 

Copper 0.00 

Iron 0.00 

Lead 0.00 

Magnesium 0.00 

Manganese 0.00 

Mercury (inorganic) 0.00 

Nickel 0.00 

Potassium 0.00 

Selenium 0.00 

Sodium 0.00 

Thallium 0.00 

Vanadium 0.00 

Zinc 0.00 

Organics 

Benzo(a)pyrene Equivalents 0.24 

1 ,1 - Dichloroethane 0.00 

1,2 - Dichloroethylene (mixed isomers) 0.00 

Ethyl benzene 0.00 

Fluoranthene 0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-Q6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0,001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Majo' ,struction Worker - Sub Area "Other" - Refined Analysis Par . of 2 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

O.OOE+OO 

O.OOE+OO 

O,OOE+OO 

4.70E-06 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.52E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

O,OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.67E-08 

O.OOE+OO 

O.OOE+OO 

NA 

O,OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.97E-09 

O.OOE+OO 

O.OOE+OO 

O,OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+OO 

Naphthalene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+oo 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Pyrene 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Tetrachloroethylene (PCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+oo 

Toluene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

1,1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+oo 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+oo 25550 O.ooE+oo 

Major Construction Worker - Sub Area "Other" - Refined Analysis Page 2 of 2 9/12/01 



Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m31 (mg/kg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 

isomer~) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Major Construction Worker - Sub Area "Other" 
Refin \nalysis Par • of 2 Q/12101 



Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Chemical 

Methyl ethyl ketone (2-
butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Trichloroethylene (TCE) 

Xylenes (mixed) 

Major Construction Worker - Sub Area "Other" 
Refined Analysis 

Koc S 
(Ilkg) (mg/l) 

4.50E+oO 2.70E+05 

1.19E+03 7.15E+OO 

O.OOE+OO O.OOE+OO 

6.80E+04 1.40E-01 

2.70E+02 2.00E+02 

1.40E+02 5.30E+02 

1.40E+02 1.30E+03 

9.40E+01 1.10E+03 

2.50E+02 1.77E+02 

Page 2 of 2 

H Csat 

(atm-m3! (mglkg) 

mol) 

2.70E-05 33132 

4.83E-04 43 

O.OOE+OO 0 

1.10E-05 48 

1.80E-02 318 

6.60E-03 451 

1.70E-02 1212 

1.00E-02 712 

6.73E-03 248 

9/12101 



VF (m3/kg) = (O/C) x [(3.14 x Da x T)"O.5/(2 x B x Da)) x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3Ikg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+oO O.OOE+OO #OIV/O! 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 
isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.65E+02 

Ethyl benzene 7.50E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61E-05 1.14E+05 

Major Construction Worker - Sub Area "Other" 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)AQ.S/(2 x B x Da)] x 10-4 m2lcm2 

Calculation of the Volatilization Factor (V F) 

Chemical 

Methyl ethyl ketone (2-

butanone) 

Naphthalene 

2·Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Trichloroethylene (TCE) 

Xylenes (mixed) 

Major Construction Worker - Sub Area "Other" 
Refined Analysis 

Oi 

(cm2ls) 

9.OOE·02 

5.90E·02 

O.OOE+OO 

2.70E·02 

7.20E·02 

8.70E·02 

7.80E·02 

7.90E·02 

7.80E-02 

Ow Oa 

(cm2ls) (cm2ls) 

9.80E·06 4.38E-05 

7.50E-06 1.03E-05 

O.OOE+OO O.OOE+OO 

7.20E-06 2.04E-09 

8.20E-06 1.78E·03 

8.60E-06 1.47E-03 

8.80E-06 3.11 E-03 

9.10E-06 2.66E-03 

8.73E-06 8.18E-04 

Page 2 of2 

Koc Kd Henry's 

(cm3/g) (cm3/g) (atm-m3/ 

mol) 

4.50E+OO 2.25E-02 2.70E-05 

1.19E+03 5.96E+OO 4.83E-04 

O.OOE+OO O.OOE+OO O.OOE+OO 

6.80E+04 3.40E+02 1.10E-05 

2.70E+02 1.35E+OO 1.80E-02 

1.40E+02 7.00E-01 6.60E·03 

1.40E+02 7.00E-01 1.70E-02 

9.40E+01 4.70E-01 1.00E-02 

2.50E+02 1.25E+OO 6.73E-03 

Worker 

VF 

(m3/kg) 

1.15E+03 

2.38E+03 

#OIV/O! 

1.69E+05 

1.81E+02 

1.98E+02 

1.37E+02 

1.48E+02 

2.66E+02 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (days) Air Conc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganlcs 

Aluminum 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Antimony 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Arsenic 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Barium 261.00 0.00000004 78 91 8.95E·06 25550 3.19E-05 

Beryllium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Cadmium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Calcium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Chromium III 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Chromium VI 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Cobalt 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Copper 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Iron 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Lead 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Magnesium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Manganese 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Nickel 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Potassium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Selenium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Sodium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Thallium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Vanadium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Zinc 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Organics 

Benzo(a)pyrene Equivalents 0.24 0.00000004 78 91 8.09E-09 25550 2.88E-08 

1,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Naphthalene 0.00 4.21 E-04 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Major Construction Worker· Sub Area "Other" 
Retin' 'nalysis Par .. ot2 Q/12101 



Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Chemical 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Trichloroethylene (TCE) 

Xylenes (mixed) 

Major Construction Worker· Sub Area "Other" 
Refined Analysis 

Cs 1NF 

(mglkg) (kglm3) 

0.00 5.93E-06 

0.00 5.54E-03 

0.00 5.04E-03 

0.00 7.32E-03 

0.00 6.78E-03 

0.00 3.75E-03 

1/PEF EF AT 

(kglm3) (day/yr) (days) 

(Noncar) 

0.00000004 78 91 

0.00000004 78 91 

0.00000004 78 91 

0.00000004 78 91 

0.00000004 78 91 

0.00000004 78 91 

Page 2 of2 

Noncarcin AT Carcin 

AirConc (days) AirConc 

(mglm3) (Carcin) (uglm3) 

O.OOE+OO 25550 O.OOE+OO 

O.OOE+OO 25550 O.OOE+OO 

O.OOE+OO 25550 O.OOE+OO 

O.OOE+OO 25550 O.OOE+OO 

O.OOE+OO 25550 O.OOE+OO 

O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated 

Chemical SubRfD Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRfC AirConc 

(mg/kg-d) (mg/kgld) AAF(a) HQ (mglkgld) AF(b) HQ (mglm3) (mg/m3) 

Inorganlcs 

Aluminum l.ooE+oo O.ooE+oo 1.00 0.000 #DIV/Of O.ooE+oo 0.01 0.000 #DIV/Of NA O.ooE+oo 

Antimony 4.ooE-04 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIV/OI 2.ooE-04 O.ooE+oo 

Arsenic 3.ooE-04 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI NA O.ooE+oo 

Barium 7.ooE-02 1.53E-03 1.00 0.022 87% 4.70E-06 0.05 0.001 5% 5.ooE-03 8. 95E-06 

Beryllium 5.ooE-03 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+OO 0.01 0.000 #DIVIOI NA O.ooE+oo 

Cadmium l.ooE-03 O.ooE+oo 1.00 0.000 #DIVlO! O.ooE+oo 1.00 0.000 #DIV/O! 2.ooE-04 O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromiumlfl l.ooE+oo O.ooE+oo 1.00 0.000 #DIV/Of O.ooE+oo 0.05 0.000 . #DIV/OI NA O.ooE+oo 

Chromium VI 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+OO 0.05 0.000 #DIV/OI 2.ooE-05 O.ooE+oo 

Cobalt 6.ooE-02 O.ooE+OO 1.00 0.000 #DIVIOI O.ooE+oo 0.50 0.000 #DIVIOI 3.ooE-05 O.OOE+oo 

Copper 3.70E-02 O.ooE+OO 1.00 0.000 #DIVIOI O.ooE+oo 0.60 0.000 #DIV/OI NA O.ooE+oo 

Iron 3.ooE-01 O.ooE+oo 1.00 0.000 O.ooE+oo 0.05 0.000 NA O.ooE+oo 

lead NA O.ooE+oo 0.00 NA 0.00 NA O.OOE+oo 

Magnesium NA O.ooE+oo 0.00 O.OOE+oo 0.00 NA O.OOE+oo 

Manganese 1.40E-Of O.OOE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIV/OI NA O.ooE+oo 

Mercury (inorganic) 3.ooE-03 O.OOE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.20 0.000 #DIV/OI 3.ooE-04 O.ooE+oo 

Nickel 2.00E-02 O.ooE+oo 1.00 0.000 #DIV/Of O.ooE+oo 0.05 0.000 #DIVIOI NA O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium 5.ooE-03 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Sodium NA O.ooE+OO NA NA NA NA O.OOE+oo 

Thallium 8.ooE-04 O.OOE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Vanadium 7.ooE-03 O.ooE+oo 1.00 0.000 #DIV/Of O.ooE+oo 0.10 0.000 #DIV/OI NA O.ooE+oo 

Zinc 3.ooE-01 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.30 0.000 #DIV/OI NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents NA 1.39E-06 1.00 5.52E-07 0.80 NA 8.09E-09 

1,1 - Dichloroethane l.ooE-OI O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI 5.ooE+00 O.ooE+OO 

1,2 - Dichloroethylene (mixed isomers) 9.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI 3.50E-Ol O.ooE+oo 

Ethyl benzene l.ooE-OI O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.85 0.000 #DIV/Of l.ooE+oo O.ooE+oo 

Fluoranthene 4.ooE-02 O.ooE+oo 0.80 0.000 #DIV/Of O.ooE+oo 0.80 0.000 #DIV/O! 1.40E+00 O.ooE+oo 

Methyl ethyl ketone (2-butanone) 6.ooE-01 O.ooE+oo 1.00 0.000 #DIV/Of O.ooE+oo 0.90 0.000 #DIV/OI l.ooE+oo O.ooE+oo 

Naphthalene 2.00E-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.80 0.000 #DIV/OI 3.ooE-02 O.ooE+oo 

2-Nitroaniline 5.70E-05 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 1.00 0.000 #DIVIOI 2.ooE-03 O.ooE+oo 

Pyrene 3.ooE-02 O.ooE+oo 0.80 0.000 #DIV/OI O.ooE+oo 0.80 0.000 #DIVIOI 1.10E+00 O.ooE+oo 

Tetrachloroethylene (PCE) l.ooE-02 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Toluene 2.ooE-01 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.90 0.000 #DIV/OI l.ooE+oo O.ooE+OO 

1,1,1 - Trichloroethane 2.ooE-02 O.ooE+OO 1.00 0.000 #DIVIOI O.ooE+oo 0.90 0.000 HDIV/OI 3.ooE+00 O.ooE+OO 

Trichloroethylene (TCE) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.OOE+oo 

Xylenes (mixed) 2.ooE+00 O.ooE+oo 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 #DIV/OI 3.ooE-01 O.OOE+oo 

. . 
Subchronic tOXICity values were not available for AI, Cd, Co, dlbenzo~uran, dl(ethylhexyl)phthalate, elhylbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethylene, and 1,1,1 tnchloroethane . 

Chronic toxicity values, if available, were utilized as surrogate values. 

Major r -uctlon Worker· Sub Area "Other" • Refined Analysis p, ')f 1 

Inhalation % Combined 

Total Pathway 

HQ HQ 

0.000 

0.000 #DIVIOI 0.000 

0.000 

0.002 7% 0.025 

0.000 

0.000 #DIV/OI 0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 #DIVIOI 0.000 

0.000 

0.000 

0.000 

0.000 #DIVIOI 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIVIOI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIVIOI 0.000 

0.000 #DIVIOI 0.000 

0.000 #DIV/OI 0.000 

0.000 HDIV/OI 0.000 

0.000 

0.000 #DIVIOI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/Of 0.000 

SCREENING HI = 0,025 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Cone Total Pathway 

(mg/kg-d)-1 (mg/kgld) AAF ECR (mg/kgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA O.ooE+oo 1.00 O.ooE+oo 0.Q1 NA O.ooE+oo 

Antimony NA O.ooE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Arsenic 1.50E+00 O.ooE+oo 1.00 O.ooE+oo HDIV/OI O.ooE+oo 0.90 O.ooE+oo HDIVIOI 4.ooE-03 O.ooE+oo O.ooE+oo 'DIV/OI O.ooE+oo 

Barium NA 5.4SE-OS 1.00 1.S7E-OB 0.05 NA 3.19E-05 

Beryllium NA O.ooE+oo 1.00 O.ooE+oo 0.01 2.40E-03 O.ooE+oo O.ooE+oo .DIV/OI O.ooE+oo 

Cadmium NA O.ooE+oo 1.00 O.ooE+oo 1.00 1.BOE-03 O.ooE+oo O.ooE+oo #DIV/OI O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III NA O.ooE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Chromium VI NA O.ooE+oo 1.00 O.ooE+oo 0.05 1.20E-02 O.ooE+oo O.ooE+oo 'DIV/OI O.ooE+oo 

Cobalt NA O.ooE+oo 1.00 O.ooE+oo 0.50 NA O.ooE+oo 

Copper NA O.ooE+oo 1.00 O.ooE+oo 0.60 NA O.ooE+oo 

Iron NA O.ooE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+oo 0.00 NA O.ooE+oo 

Manganese NA O.ooE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Mercury (inorganic) NA O.ooE+oo 1.00 O.ooE+oo 0.20 NA O.ooE+oo 

Nickel NA O.ooE+oo 1.00 O.ooE+oo 0.05 4.BOE-04 O.ooE+oo O.ooE+oo #CIV/OI O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Vanadium NA O.ooE+oo 1.00 O.ooE+oo 0.10 NA O.ooE+oo 

Zinc NA O.ooE+oo 1.00 O.ooE+oo 0.30 NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30E+00 4. 94E-09 1.00 3.S1E-08 67% 1.97E-09 O.BO 1.79E-08 33% 1.70E-03 2.BBE-08 4.90E-11 0% 5.41E-08 

1 ,1 - Dichloroethane 5.70E-03 O.ooE+oo 1.00 O.ooE+oo HDIV/OI O.ooE+oo 0.90 O.ooE+oo HDIV/OI 1.60E-OS O.ooE+oo O.ooE+oo HDIV/OI O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Ethyl benzene NA O.ooE+oo 1.00 O.ooE+oo 0.B5 NA O.ooE+oo 

Fluoranthene NA O.ooE+oo O.BO O.ooE+oo O.BO NA O.ooE+oo 

Methyl ethyl ketone (2-bUlanone) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Naphthalene NA O.ooE+oo 1.00 O.ooE+oo O.BO NA O.ooE+oo 

2-Nitroaniline NA O.ooE+oo 1.00 O.ooE+oo 1.00 NA O.ooE+oo 

Pyrene NA O.ooE+oo O.BO O.ooE+oo O.BO NA O.ooE+oo 

Tetrachloroethylene (PCE) 5.20E-02 O.ooE+oo 1.00 O.ooE+oo HDIV/OI O.ooE+oo 0.90 O.ooE+oo HDIVIOI 5.BOE-07 O.ooE+oo O.ooE+oo .DIVIOI O.ooE+oo 

Toluene NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

1, i, 1 - Trichloroethane NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Trichloroethylene (TCE) 1.10E-02 O.ooE+oo 1.00 O.ooE+oo HDIV/OI O.ooE+oo 0.90 O.ooE+oo HDIV/OI 1.70E-OS O.ooE+oo O.ooE+oo .DIV/OI O.ooE+oo 
Xylenes (mixed) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

ECR = Excess Cancer Risk 

TOTAL ECR = 5E·08 
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